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PREFACE  TO  THE  PROCEEDINGS 

OF  THE 

35th  ONTARIO  WASTE  MANAGEMENT  CONFERENCE 


Perhaps  because  of  the  Conference  name  change,  which  better 
reflects  the  broader  scop)e  of  the  agenda,  attendance  was  the  high- 
est in  the  last  several  years  at  441  The  consensus  of  the  delegates 
who  responded  to  our  questionnaire  was  that  the  paper  and  discus- 
sion content  equalled  or  surpassed  that  of  previous  years,  much  to 
the  satisfaction  of  those  attending 

As  Chairman  for  the  35th  Conference.  I  would  like  to  thank  all  those 
who  participated  and  attended  The  calibre  of  papers,  the  presenta- 
tions, and  the  adroit  handling  of  sessions  by  the  nxxJerators.  was 
first  class'.  The  twenty  papers  presented  by  the  authors  covered 
the  full  gambit  of  environment  management,  with  several  new 
thoughts,  ideas  and  technical/scientific  challenges  introduced  for 
our  consideration.  This  is  what  the  Waste  Managen>ent  Confererx:e 
is  all  about,  and  the  Ontario  Ministry  of  the  Environment  is  honoured 
to  t>e  able  to  assemble  such  a  prestigious  forum  for  the  exchange 
of  ideas  in  one  of  the  most  complex  fields  of  our  profession. 

I  would  be  remiss  if  I  did  not  acknowledge  the  planntr^  arvd  liaison 
efforts  of  the  Conference  Planning  and  Program  Committees  Without 
this  dedication  to  stage  the  best  Conference  possible  for  the  dele- 
gates, the  satisfaction  dividends  would  not  be  what  they  are  And 
a  special  thanks  to  the  representatives  on  our  Program  Committee 
from  the  Air  Pollutkxi  Control  Associatkxi  and  the  Pollutkxi  Control 
Association  of  Ontario  It  was  also  our  pleasure  to  have  the  presi- 
dents of  these  two  groups  act  as  nxxJerators.  a  tradition  we  hope 
to  continue 

The  following  Proceedings  are  the  permanent  record  of  the  1968 
Conference  Pass  it  around  to  your  associates  to  whet  tt>eir  appetite 
to  attend  the  36th  Ontario  Waste  Management  Conference  vvhich 
will  be  held  at  the  Pnnce  Hotel  m  Toronto.  June  11-14  1989  Block 
the  dates  now  and  plan  to  attend 


Borto  Boyfco. 
Chairman 
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NEW   INITUTIVES   IN 
WASTE  fUNAGaiENT 

by 

Christine  Hart,  MPP, 
Parliamentary  Assistant  to  the 
Ontario  Minister  of  the  Envirozment 
Toronto 


Good  morning  and  welcome  to  the  Ontario  Waste  Management 
Conference. 

I'm  standing  in  for  Jim  Bradley,  who  regrets  he  cannot  be 
here.   Jim  is  accompanying  Premier  Peterson  to  Montreal  where 
they  will  be  signing  several  agreements  with  Quebec  later 
today . 

It's  a  bit  of  a  shock  to  realize  that  this  event  is  35  years 
old  today.   In  past  years  we  called  it  the  Ontario  Industrial 
Waste  Conference,  but  that's  too  narrow  a  description  for 
today's  agenda.   The  name  Ontario  Waste  Management  Conference 
■ore  accurately  reflects  our  new  way  of  thinking  about  waste 
issues. 

We  are  learning  to  take  a  second  look  at  our  so-called 
garbage  and  see  it,  not  Merely  as  a  disposal  probIesi«  but  as 

a  potential  resource. 
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If  mismanaged,  our  wastes  can  overwhelm  our  environment  and, 
ultimately,  hamper  our  ability  to  flourish  as  a  healthy  and 
prosperous  community. 

Though  society  has  been  slow  to  accept  it,  this  is  not  a  new 
concept.   An  American  Indian,  Chief  Seattle,  is  on  record 
lecturing  the  U.S.  government  on  this  subject  back  in  1854. 
In  an  eloquent  speech,  he  displayed  an  understanding  of 
environmental  issues  that  we,  with  all  our  scientific  and 
technical  expertise,  are  only  now  beginning  to  grasp. 
"Continue  to  contaminate  your  bed,"  he  told  the  new 
Americans,  "and  you  will  one  night  suffocate  in  your  own 
wastes" . 

Our  government  is  firmly  committed  to  waste  management 
options  that  divert  wastes  from  disposal  and  put  them  to 
productive  use.   We  are  backing  that  commitment  with 
financial,  technical  and  educational  support  for  broad-based 
waste  management  planning. 

Of  course,  the  primary  responsibility  for  municipal  waste 
management  rests  with  municipal  governments.   It  is  my 
ministry's  job  to  enforce  environmentally  sound  practices  and 
to  dispense  financial  assistance  needed  by  municipalities  to 
do  the  job  right. 
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We  are  seeking  to  fulfill  this  role  by: 

Focusing  on  waste  reduction,  reuse,  recycling  and  recovery 
--  the  4Rs  --  as  the  preferred  steps  in  managing  waste. 

Requiring  a  much  more  comprehensive  and  careful  approach 
to  hazardous  and  liquid  industrial  waste,  with  full 
consideration  of  the  4Rs  options  and  opportunities. 

Pursuing  regulatory  changes  to  encourage  progressive  waste 

management. 

We  are,  for  instance,  undertaking  a  review  of  the 
environmental  assessment  process  to  find  ways  to  make  the 
process  more  effective  and  efficient  for  all  those  who  take 
part. 

Phase  1  of  our  review  examines  legislative  and  administrative 
improvements  that  can  be  made  in  the  short  term.   These 
proposals  will  be  released  in  Novemoer  1980.   Phase  2, 
dealing  with  longer  term  improvements «  will  be  complete  in 
the  spring  of  1990. 

We  are  further  improving  the  BA  process  by  developing  a 
generic  waste  management  alternative  study  for  use  by 
municipal  and  private  sector  waste  facility  proponents. 
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Using  this  generic  study  of  waste  management  options, 
municipalities  CcUi  determine  the  routes  worth  investigating 
for  their  communities  without  the  expense  of  first-hand 
preliminary  research.   This  initiative  can  reduce  the  time 
both  municipal  and  private  sector  proponents  now  spend 
preparing  for  environmental  assessment.   We  expect  to  have 
this  study  complete  by  October. 

Since  June  of  last  year  when  our  new  waste  management 
programs  were  announced,  we  have  also  been  providing 
increased  support  for  4Rs  waste  management  initiatives. 
Through  our  Comprehensive  Funding  Program,  we  have  committed 
10.5  million  dollars  this  year  to  support  the  reduction, 
reuse,  recycling  and  recovery  of  Ontario  wastes. 

This  is  an  exponential  increase  from  the 
three-quarter-of-a-million  dollar  funding  provided  for 
municipal  recycling  the  year  before  I  took  office,  and  it 
symbolizes  our  government's  commitment  to  ending  society's 
one-way,  throw- away  mentality. 

We  are  now  fine-tuning  the  complete  Comprehensive  Funding 
Program  to  encourage  all  municipalities  to  participate  in 
regional  and  county  waste  management  plans. 
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Banding  together  under  a  Waste  Management  Master  Plan  creates 
the  economies  of  scale  that  make  it  feasible  for  even  the 
smallest  of  municipalities  to  consider  4Rs  options  in  their 
long-range  plcuining. 

A  considerable  chunk  of  our  resources  --  7.7  million  dollars 
this  year  --  is  devoted  to  municipal  recycling,  a  waste 
management  option  to  which  this  government  is  deeply 
committed . 

In  addition  to  provincial  dollars,  municipalities  have  access 
to  private  sector  recycling  support  from  the  soft-drink 
industry  and  its  packaging  suppliers.   The  industry  has 
committed  itself  to  a  four-year,  twenty-million-dollar 
program  to  support  new  municipal  recycling  projects. 

The  funding  agency^  called  OMNRI,  Ontario  Multi-Material 
Recycling  Incorporated,  was  created  by  the  industry  to  help 
it  meet  its  obligations  under  the  carbonated  soft  drink 
container  regulation  our  government  set  out  in  198S.   The 
regulations  require  the  soft-drink  industry  to  ensure  that  50 
per  cent  of  their  non-ref illable  containers  are  being 
recycled  by  November  1988. 
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I  congratulate  these  firms  on  the  positive  manner  in  which 
they  have  chosen  to  tackle  the  problem.   The  entire  community 
benefits  when  industry  puts  its  talent  and  resources  behind 
environmental  solutions. 

The  combined  public  and  private  sector  funding  for  municipal 
start-up  projects  has  spurred  recycling  into  a  growth 
industry  in  this  province.   We  now  have  more  than  70 
municipalities  involved  in  multi-material  collection 
projects,  with  more  in  the  works.   Richmond  Hill  is  kicking 
off  its  curbside  recycling  program  today,  for  example. 

More  than  600,000  homes  are  currently  serviced  with  curbside, 
multi-material  collection  projects. 

But  this  is  only  the  beginning.   We  are  looking  forward  to 
the  one-millionth  Ontario  householder  receiving  a  recycling 
blue  box  this  fall.   We  are  aimiTig  --  as  an  initial  goal  -- 
at  a  15  per  cent  recycling  diversion  rate  province-wide. 

We  are  making  progress,  but  we  have  a  long  way  to  go.   We 
need  to  build  upon  the  recycling  infrastructure  now  being  put 
in  place  around  the  province.   I  am  pleased  to  note  that  this 
is  happening. 
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Windsor/Essex  and  Guelph,  for  instance,  are  exploring  the 
potential  of  composting^  with  funding  under  our  municipal 
waste  recovery  program.   This  program  offers  a  third  of  the 
cost  for  facilities  to  process  mixed  wastes  and  produce 
useful  materials  like  compost  and  metals.   Demonstration 
projects  offering  high-potential  innovation  and  break-through 
technologies  can  get  up  to  100  per  cent  funding. 

Taken  together,  recycling  and  full  application  of  waste 
recovery,  reduction  and  reuse  have  the  very  real  potential  to 
boost  our  waste  diversion  from  landfill  in  Ontario  to  25  per 
cent,  and  in  the  long  term,  I  believe,  to  50  per  cent  or 
more. 

Because  we  are  serious  about  achieving  this  50  per  cent  goal, 
we  have  designed  our  support  programs  to  reach  beyond  the 
municipalities.   Industrial  and  commercial  waste  contributes 
about  50  per  cent  to  municipal  vraste  streams.   We  are  eager 
to  work  with  any  company  with  good  ideas  on  how  to  ifl^I««ent 
industrial  4R8  options  and  lighten  the  burden  these  wastes 
place  on  municipal  systems. 

Under  a  prograai  •stablished  last  year,  we  are  prepared  to  pay 
up  to  half  the  cost  of  capital  and  commissioning 
expenaitures,  and,  as  witn  the  municipal  program,  100  per 
cent  of  costs  for  innovative  and  promising  research  and 
development  projects. 
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To  date  we  have  reviewed  or  are  in  the  process  of  reviewing 
over  80  projects,  and  we  have  committed  funding  to  33 
industrial  4Rs  initiatives. 

In  one  such  project,  we  are  working  with  industry  on 
developing  a  system  to  collect  and  recycle  chlorof lurocarbons 
used  as  refrigerants.   This  one  initiative  has  the  potential 
to  reduce  the  CFC  burden  on  the  environment  by  thousands  of 
tonnes  annually.   It  supports  federal  and  international 
commitments  to  protecting  the  earth's  ozone  layer  by 
restricting  CFC  use  throughout  the  world. 

I  am  pleased  to  announce  today,  on  behalf  of  Environment 
Minister  Jim  Bradley,  that  the  ministry  has  re-allocated 
funds  to  more  than  double  our  support  this  year  for 
industrial  4Rs  projects.   The  number  of  promising  proposals 
we  are  receiving  requires  more  than  the  l-point-2  million 
dollars  already  designated,  so  we  are  allocating  an 
additional  l-point-3  million  for  a  funding  total  this  year  of 
2-point-5  million  dollars. 

I  encourage  any  of  of  you  with  good  ideas  for  waste 
reduction,  reuse,  recovery  or  recycling  to  make  use  of  the 
monies  available. 
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We  are  also  working  with  the  Ministry  of  Education  to  develop 
4Rs  materials  teachers  can  incorporate  into  their  school 
curriculum.   For  obvious  reasons,  we  focus  special  attention 
on  promoting  recycling  in  the  schools.   Ministry  staff  give 
classroom  lectures.   In  communities  with  full  recycling 
programs,  we  encourage  schools  to  take  part  in  the  process  by 
bringing  blue  boxes  and  fine  paper  recycling  systems  into  the 
schools . 

This  way  kids  become  educated  to  the  importance  of  aaterial 
separation  not  just  for  household  waste,  but  as  a  broad 
approach  to  waste  management . 

This  is  the  kind  of  thinking  my  ministry  wants  to  promote. 
We  are  looking  to  4Rs  potential  for  all  aspects  of  the  waste 
etream,  including,  or  perhaps  especially,  in  dealing  with 
hazardous  waste. 

At  the  comrnxnity  level,  prograns  to  collect,  household 
hazardous  waste  have  shovm  success.   Last  year  23  ■unlcipal 
projects  were  run  at  a  total  cost  of  390,000  dollars,  of 
which  the  province  provided  some  220,000  dollars.   These 
municipalities  diverted  some  1,200  waste  drums  frott  municipal 
disposal  sites  to  facilities  designed  for  such  wastes. 
Mi8sissauga*s  program  was  so  much  in  demand  th«  city  set  up  a 
permanent  depot  for  household  hazardous  wastes. 
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In  other  hazardous  waste  initiatives,  we  will  be  holding 
workshops  to  consult  with  the  waste  management  industry  and 
other  stakeholders  on  future  hazardous  waste  regulatory 
programs. 

Our  decisions  include  three  major  areas: 

First,  developing  new  design  and  operating  standards  for 
hazardous  waste  management  facilities. 

Second,  requiring  the  use  of  the  4Rs  in  hazardous  waste 
management. 

And  third,  ensuring  that  waste  facilities  operators 
provide  financial  assurance  that  the  public  won't  be  left 
holding  the  bag  for  cleanup  and  follow-up  monitoring 
should  a  waste  facility  close  down. 

The  result  of  these  initiatives  will  be  further  regulatory 
amendments  that  will  continue  to  upgrade  hazardous  waste 
management  operations  in  this  province.   We  want  to  prevent 
another  Smithville  incident  from  ever  again  occurring  in  this 
province.   Costs  for  site  cleanup,  decommissioning,  proper 
storage  and  destruction  at  the  now  defunct  Chemical  Waste 
Management  Ltd. ,  PCB  storage  facility  are  estimated  to  be  in 
excess  of  twenty  million  dollars,  all  of  which  must  be  paid 
for  from  the  public  purse. 
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While  we  are  pleased  to  have  sioned  Environmental  Systems 
Company  (ENSCO)  to  undertake  the  cleanup,  our  government  is 
appalled  that  the  people  of  this  province  must  foot  the  bill 
for  CWML's  corporate  negligence.   In  the  future,  we  will 
require  that  hazardous  waste  management  companies  post  bonds 
or  credit  notes  sufficient  to  cover  the  cost  of  follow-up 
site  cleanup  and  monitoring. 

As  you  know,  industrial  amendments  to  Regulation  309  were 
passed  in  September  1985.   The  expanded  manifest  system, 
designed  to  secure  the  fate  of  hazardous  and  liquid 
industrial  wastes  from  cradle  to  grave,  is  now  in  full 
effect. 

Approximately  15,000  generators  of  hazardous  and  liquid 
industrial  waste  have  been  registered  to  date  under  the 
program.   In  1987,  approximately  1.2  million  tonnes  of 
hazardous  and  liquid  industrial  Wastes  were  controlled 
through  nanifests,  up  considerably  from  the  800,000  tonnes 
controlled  in  1986. 
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We  are  pleased  that  industrial  haulers  are  recognizing  their 
reporting  responsibilities  under  regulation  309.   The 
increase  in  registration  is  a  result  of  greater  awareness  of 
regulatory  requirements  among  generators.   This  is  due  in 
part,  I  think,  to  the  good  work  of  our  Investigations  and 
Enforcement  Branch.   They  are  catching  and  convicting  the  few 
bad  apples  that  exist  in  the  hazardous  waste  hauling 
business. 

With  these  initiatives,  and  others  in  the  works,  we  are  well 
on  the  way  to  gaining  new  control  over  our  waste  stream. 

We  are  beginning  to  make  productive  use  of  resources  that  we 
previously  incinerated  or  buried  in  landfill,  we  are  exerting 
new  control  over  the  impact  of  hazardous  wastes  on  our 
environment,  and  we  are  prolonging  the  life  of  our  existing 
waste  management  facilities. 

We  may  not  yet  meet  the  exacting  standards  of  Chief  Seattle, 
but  I  think  he  would  be  pleased  with  the  progress  we  are 
making. 
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Rol  1    Officer    o-f    Health 


in 


Environmental     Issues 

toy 

J.D.Pudden  Medical  Officer  of  Health 

Middlesex  London  Health  Unit  ^ 
LoDdoD,  Ontario 


Background 

There  is  awareness  across  the  Province  of  Ontario  of 

Environmental  contamination  by  substances  in  the  the  air  , 

Mater  ,  and  soil. In  spite  of  legislation  to  promote  abatement 

and  remediation  pollution  in  the  envi ronment , the   recurring 

questions  in  communities  are 

l."Is  health  affected  by  the  contamination  of  th» 

environment?" 

2. "Has  illness  been  caused  by  contamination  of  the 

environment  '*" 

3.  **Mi  11  there  be  illness  in  the  future  because  of 

environmental  contamination'^*' 

These  questions  arm   repeatedly  asked  of  current  and  former 

dumpsite<5  and  landfill  areas,  wher«>  :t  is  readily  and  easily 

%\     for  contact  with 
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these  substances  i  ri  leachates  .,  aquafers  ,  and  watercourses 

is  c  C3  m  m  o  n  !■::  n  a  w  1.  e  d  g  e  i  n  c  o  m  m  u  n  i.  t  i  e  s  w  I'l  e  r-  e  a  d  u  m  p  s  i  t  e  has  be  e  n 

i  de?nti  -f  i  ed  . 

T'  h  E!    i  m  p  a  c  t  o  n  t  h  e  hi  &  a  1 1  h  q  {■    n  o  p  u  1  a  t  i  o  n  s  a  r"  a  la  r":  d    d  u  m  p  s  i  t  e  s  is 

just  b e g  i  n n  i.  n q  t  o  b e  i-  e s e a )■-  c |-i  e d  a n d  u n d e r  s t  o o d  ..  T' h e  effect  of 

organic  and  inorganic  substances  with  respect  to  specific 

diseases  is  better  known  in  the  occupational  setting  or  after 

disaxsters  where  the^re  has  been  a  massive  accidental  spill.  In 

these  situations  the  time  and  duration  of  human  exposure  is 

measurabl e» As  well  the  diseases  that  may  occur  can  be  defined 

and  observed  in  a  compliant  popul ati on . On  the  other  hand  the 

low  dose  and  long  term  e3xposure  that  dumtDsites  give  rise  to 

in  a  changing  popula.t.ion  is  not  easy  to  measure.  In  addition 

the  mul ti fact oral  cause  of  diseases  such  as  cancer  or 

degene?rat  i  VE^  disease  adds  confusion  to  the  understanding  of 

t  h  e  r  ea  1 1  i  or-s  sh  i  p  b  et  ween  en  v  i  r  on  men  t  a  1  c  on  tarn  i  n  at  i  on  an  d 

hi  u  m  a  r  i  i  1 1  h  e  a  1 1  h  . 

In  the  absence  of  definite  knowledge  regarding  health  and 

long  term  low  dose-?  exposure  to  the  contaminants  of  the 

environment  -there  occurs  a  great   deal  of  speculation  and 

argument  based  on  theories  d(?r ived  from  animal  and 

h  u  m  a  n  e  ;••;  p  o  s  u  r  e  w  i  t  h  e  x  t  r  3.  p  o  1  a  t  i  o  n  t  o  t  h  e  sit  u.  a  t  i  o  n  s  noted  i  n 

c  o  m  IT;  u  n  i  t  i  e  s  n  e  a  r    d  u.  m  p  e.  i  t  e  s  .Often  t  he  s  p  e  c  u  I  a  t  i.  o  n  is  polarized 

to  opposing  extremes  of  what  the  truth  might  be. 

This  is  the?  essence  of  an  issue..  For  each  argument  or 

fact  that  IS  stated  ir>    an  attempt  to  define  and  deal  with  a 

problem  there  is  an  opposing  argument „ Rat i onai  decision 

making  is  difficult  and  consensus  of  opinion  is  elusive.   The 
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•forgoing  description  is  common  in  communities  and  gives  r 
to  "Environmental  Issues",  ihx^  o-ften  places  municipal  and 
provincial  agencies  charged  with  the  orotection  of  the 
environment  and  safeguarding  of  human  health  in  oppostion  to 
community  groups  who  have  fears  that  assurances  given  to  th»A 
may  not  be  valid. 

Medical  Officer  of  Health 
In  Ontario  a  Medical  Officer  of  Health  may  be  able  to  assist 
both  communities  and  agencies  in  the  understanding  and 
resolution  of  Environmental  Issues.  Ontario  has  forty  three 
Boards  of  Health  each  with  a  jurisdiction  called  a  health 
unit. The  MOH  is  the  executive  officer  of  the  Board  and  the 
director  of  the  programs  within  the  health  He  is  in  a 
position  to  bring  the  attention  of  the  pro-fessional  staff  of 
the  Board  of  Health  to  a  particular  issue. An  MOH  is  a  medical 
doctor  with  specialised  training  and  expertise  in  the  health 
of  populations. He  is  hired  and  employed  locally  by  an 
autonomous  Board  of  Health  but  his  position  and  title  wrm 
appointments  given  by  the  Minister  of  Health. 
The  MOH  has  several  roles  and  attendant  resources  which  may 
be  brought  to  bear  xn  Environmental  Issues. 

Legitimate  Role  and  Authority 
An  MOH  is  required  under  statute  to  make  himself  aware  of 
hazards  and  potential  hazards  to  public  health. He  is  enabled 
under  the  Health  Protection  and  Promotion  Act  of  Ontario  to 
ask  for  and  receive  information  with  respect  to  *nv  thmq 
fSubstAHce  or  condition  that  may  pose  a  hazard  to  public 
health.Thf  of  the  Environment  and  the  Ministry  of 

-  17  - 


L_  a  b  our    m  u.  b  t.    r  e  p  1  y    t  o    s  a  c  h    r  e  a  u  e  s  t  s  „ 

An    MOH    is    empowered    to    order    closLsre.     operational     chariqe    and 

a  n  y    a  c:  t  i  o  fs    o  t    a  bate  n  i  e  n  t    t  o    r  e  d  u  c  e    a    h  a  z  a  r  d    o  r-    p  o  t  e  n  t  i  a  1 

h  a  z  a  r  d    t  o    r.)  u  b  I  i  c    hi  e  a  1 1  h  . 

A  n    M  G  l-i    m  a  y    a  1  s  o    b  e    a    d  i  r"  e  c  t  o  r    a  n  ci    p  i  ■  o  v  i  n  c  i  a  1     o  f  t  &  n  c;  e  b    o  -f  -t  J.  c:  e  r 

under    Part    7    of    the    Environmental     F-'rotection    Act    of 

0  n  t  a  1"  i  o  „  T  h  i  s    p  o  b  i  t  i  o  n    e  n  a  b  1  e  s    1|^i  e    M  0  !-i    t  o    a  d  m  i  n  i  s  t  e  r    t  h<  e 

lie  e  n  c:  i  n  g    o  f    p  r  i  v  a  t  e    s  e  w  a  g  e    d  i  e-  p  a  o  s  a  1     s  y  s  t  e  m  b  . 

Resources 
T  h  e  M  0  \-\    a  f  a  in  e  a  1 1  h  u.  n  i  t  j  a  r  s  i.  d  i  c  t  i  o  n  is  the  director  o  -f  a  1 1 
the  p  r  o  q  r  a  m  s  o  f  t  h  e  B  a  a  f-  d  of  H  e  a  1 1  h    i  n  t  h  a  t  i  u  r  i  s  d  i  c  t  i  o  n  .  H  e 
is  able  to  direct  the  resources  of  the  Board  of  Health  tov*jard 
i  n  V e s t  i  g  a. t  i  o n  .,  m o n  i  t  o ring  ..  o r  a n  a  1  y  sis  of  a  p a r  t  i  c u  1  a r 
s  i  t  u  a  t  i  o  n  s  u.  c  h  a  s  !-i  e-}  a  1 1  h  h  a  z  a  r-  d  .A  n  Ti  0  l-i  has  a  direct  1  i  n  !■■•:  t  o 
the  Ministry  of  Health  and  may  request  the  support  of  the 
p r o V i  n c:: i  a  1  1  a b o r  a t c j r  i  e s  o r    t he  epidemiology  services  of  the 
provi  nee., 

Chhsr  Roles 


Mediator::   An  MOH  occupies  a  position  which  offers  the 
opportunity  to  mediate  the  extremes  of  an  environmental  issue 
He  is  a  scientist  who  can  well  understand  the  logic  of  the 
scientific  position  but  as  well  can  vBceivis    and  identify 


communi 


\..   V    i_.  1..;  I 


;rns  with  resoect  to  health  hazards  . 


An  MOH  may  identify  a  middle  ground  which  offers  some 

resolution  of  B.n    environmental  issue,  by   acting  as  a  1  i  ason , 

interface  or  oo-beween  for  the  scienti f ic , and  r eaul at or v 
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interests  on  the  one  hand  and  community  conc«?rns  on  the  other 
hand. 

Communicator:  An  MOH  occupies  a  visible  pnhli-  a^fict?  which 
is  responsible  to  the  local  community  ,  but  is  also 
identified  with  provincial  policy.  Given  that  credibility  and 
trust  by  the  communitv  Ar&    neccesarv  ,  an  MOH  has  an 
opportunity   to  describe  the  respective  sides  o-f  an 
environmental  issue  to  the  public  and  the  government. 

Interpreter : An   MOH  has  a  scientific  and  medical  background 
to  interpret  the  results  of  environmental  testing  and  human 
health  assessment . Wi th  this  knowledae  he  can  state  the  risk 
to  human  health  with  respect  to  environmental  exposure  and 
health  effects,  to  the  extent  that  health  hazard  and  risk  are 
known  in  a  general  population. 

Advocate: The  autonomy  granted  to  an  MOH  requires  that  he  have 
a  medical  opinion  and  a  stance  on  environmental  issues. By 
virtue  of  this  autonomy  and  the  jud^qement  lh<»t  his 
background  and  position  allow,  an  nOH  may  advocate  for  the 
scientific  approach  to  an  environmental  issue  or  he  eay 
endorse  the  concerns  of  the   cco<lMnunity. 

In  summary  an  MOH  occupies  a  position  in  the  comMunity  »«hlch 
provides  an  opportur^ity  to  communicate  the  scientific  and 
regulatory  position  to  the  community,  but  as  well  there  is  an 
oopor       /  to  describe  the  potential  risks  to  health  that 
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a^rB    incompletely    addrefssed    by    regulation    alone. 

Public  health  ,  in  the  long  run  is  everybody's  responsibility 
An  MOH  has  some  legitimate  authority  and  a  role  that  may 
facilitate  that  responsi  bl  i  ty  o-f  everybody  and  everyone. 
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Ah«;tract  of  Present;%MQn  re  Strict  LiaPilitV  -  Thft  DUfi  PiiJqence 

Defence  in  Environwental  cases 

by 
David  Crocker*  Legal  Services 
Branch,  Environaent  Ontario 


Courts  hearing  Environmental  cases  struggled  for  soae 
time  with  the  difficulty  in  placing  the  appropriate  onus  on  the 
Prosecution  concerning  proof  of  the  mental  element  of  defendants 
and  particularly  defendant  corporations. 

In  1978  the  Supreme  Court  of  Canada  handed  down  its 
decision  in  the  appeal  of  a  prosecution  against  the  Corporation 
of  the  City  of  Sault  Ste.  Marie.   That  decision  created,  in 
Canada,  the  offence  of  strict  liability  and  gave  prospective 
defendants  the  opportunity  of  raising  the  due  diligence  defence 
now  common  in  public  welfare  legislation. 

Courts  can  now  properly  determine  the  significance  of 
the  words  "cause  or  permit  the  discharge"  which  exist  in  both  the 
Ontario  Water  Resources  Act  and  the  Environmental  Protection  Act 
and  can  properly  assess  the  degree  of  control  which  was  exercised 
and  should  have  been  exercised  by  corporations  in  order  to  try 
and  avoid  the  offence  which  took  place. 

The  law  now  clearly  requires  a  defendant  in 
environaental  cases  to  prove  that  they  took  all  reasonable  steps 
to  avoid  the  pollution,  but  could  not  avoid  it.   By  allowing  this 
defence  the  courts  have  clearly  challenged  corporations  in 
Ontario  to  do  everything  reasonable  to  avoid  violating 
environaental  legislation  and  thereby  encourage  the  highest 
standards  of  care. 


Note:  Additional  comments  and  observations  maj  be  obtained 

fz^OB  the  author  direct  by  contacting  the  Legal  Services 
Branch  of  the  Ontario  ftinlstry  of  the  Environment* 
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ENVIBONMHJTAL  PERFORMANCE  - 
MEETING  THE  CHAIiLENGE  TBBOUGH  CONTINUOUS 
IMPROVPIENT 

by 

G.  N.  Werezak,  MaDager,  EDvironmental 
Services,  Dow  Chemical  Canada  Inc., 
Sarnia  Division,  Sarnia,  Ontario 


GOOD  MORNING.  IT'S  MY  PLEASURE  TO  BE  HERE  WITH  YOU  TOCAY  MO  DISCUSS  THE 
MANY  ASPECTS  OF  WASTE  MANAGEME^IT  HERE  IN  ONTARIO.  MY  PART  WILL  BE  TO  SHOW 
YOU  HOW  WE  AT  DOW  HAVE  IMPROVED  OUR  ENVIROfWENXAL  PERFORMANCE  TOROUGH  A 
CONCEPT  WE  CALL  THE  'CONTINUOUS  IMPROVEllENr  PROCESS'  . 

QUALITY!  WHO  ARGUES  AGAINST  QUALITY  THESE  DAYS?  MUCH  IS  BEING  WRITTEN  AM) 
SAID  ABOUT  HOW  TO  DEVELOP  A  MANAGEMENT  SYSTEM  TO  NURTURE  QUALITY  IMPWOVEHPfT. 
THE  CONCEPT  OF  QUALITY  IMPROVEMENT  IS  VISIBLE  TO  US  AS  OQNSUIERS.  THE  MAJOR 
AUTOMOBILE  MANUFACTURERS  ARE  AMONG  MANY  RETAILERS  APPEALING  TO  OUR  DESIRE  FOR 
QUALITY.  THEY  TELL  US  THAT  'QUALITY  IS  JOB  1'  AND  THAT  EVEN  THE  SMALLEST 
DETAILS  'ARE  SWEATED'  . 

TRUE  QUALITY  IMPROVEMENT  MEANS,  I  BELIEVE,  TO  RELENTLESSLY  RJRSUB  MAYS  OP 
EMIANCING  THE  QUALITY  OF  EACH  AND  EVERY  ONE  OF  THE  ACTIVITIES  WITHIN  AN 
ORGANIZATION.  NO  PLATEAU  OF  PERFORMANCE  CAN  EVER  BE  GOOD  ENOUGH.  TOf 
PETERS,  AUTHOR  OF  "TOWARDS  EXCELLENCE**,  TELLS  US  THAT  WE  HAVE  TO  DCVBLOP  A 
PASSION  FOR  EXCELLENCE  IN  A  MORLD  OF  CHAOS. 

THIS  CQNCCPT  OF  ONGOING  QUALITY  IMPROVEMENT  IS  AN  EXCITING  ONE.  IN  DOW 
CANADA  HE  HAVE  ADOPTED  THE  PRINCIPLE  OF  CONTINUXS  IMPWOVOgNT  TO  POSITION 
OURSELVES  TO  MEET  THE  INCREASINGLY  COMPETITIVE  MARKETPLACE. 
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HOW  DO  WE  DEFINE  CONTINUOUS  IMPROVEMENT  IN  DCW  CANADA?  WE  DEFINE  IT  AS  A 
CUSTOMER-ORIENTED  PROCESS,  A  JOURNEY  THAT  CLOSELY  EXAMINES  THE  WAY  A  JOB  IS 
DONE  AND  USES  BASIC  DATA  ANALYSIS  TO  IDENTIFY  WAYS  OF  DOING  THAT  JOB  EVEN 
BETTER.  AT  DCW,  WITH  THE  FULL  COMMITMENT  OF  MANAGEMENT,  EACH  EMPLOYEE  IS 
BEING  TRAINED  AND  ENCOURAGED  TO  ACTIVELY  PARTICPATE  IN  FINDING  NEW  WAYS  OF 
DOING  THINGS  BETTER  IN  THEIR  CWN  WORK  AREAS.  IN  SHORT,  WE  WANT  THE 
INVOLVEMENT  OF  EACH  OF  OUR  EMPLOYEES.  CONTINUOUS  IMPROVEMENT  IS  A  SIMPLE, 
YET  VERY  POWERFUL  PHILOSOPHY,  AS  YOU  WILL%EE. 

THE  CONTINUOUS  IMPROVEMENT  CONCEPT  IS  WIDELY  APPLIED  IN  ALL  AREAS  OF  OUR 
BUSINESS  FROM  R&D,  ENGINEERING  AND  MANUFACTURING,  TO  COMMERCIAL  AND 
ADMINISTRATIVE  FUNCTIONS.  MANAGING  THIS  SELF-DRIVEN  CONTINUOUS  IMPROVEMENT 
PROCESS  AT  EVERY  LEVEL  OF  OUR  COMPANY  HAS  HAD  A  POSITIVE  IMPACT  ON  HOW  WE 
PERFORM  IN  SUCH  AREAS  AS  OCCUPATIONAL  HEALTH  AND  SAFETY,  CUSTOMER  AND 
COMMUNITY  RELATIONS  AND,  OF  COURSE,  ENVIRONMENTAL  PERFORMANCE. 

DURING  THIS  PRESENTATION  I  WANT  TO  SHARE  WITH  YOU  SOME  OF  THE  SIGNIFICANT 
IMPROVEMENTS  WE  HAVE  RECORDED,  USING  CONTINUOUS  IMPROVEMENT,  RELATIVE  TO 
ENVIRONMENTAL  PERFORMANCE.  I  WANT  TO  ESPECIALLY  FOCUS  ON  SPILL  AND  EMISSION 
REDUCTIONS  AT  OUR  SARNIA  DIVISION  SITE.  I  WILL  THEN  REVIEW  HIGHLIGHTS  OF  OUR 
CURRENT  ACTIVITIES  AND,  FINALLY,  I  WANT  TO  BRIEFLY  COVER  SOME  OF  OUR  PLANS 
FOR  THE  FUTURE. 

BEFORE  PROCEEDING,  A  FEW  INTRODUCTORY  WORDS  ABOUT  THE  SARNIA  DIVISION  ARE  IN 
ORDER.  THE  SITE,  WHICH  BEGAN  OPERATIONS  IN  1942,  IS  LOCATED  ON  THE  ST.  CLAIR 
RIVER  WHICH  CONNECTS  LAKE  HURON  WITH  LAKE  ST.  CLAIR.  OUR  DIVISION  IS  THE 
LARGEST  AND  MOST  DIVERSIFIED  CHEMICALS  AND  PLASTICS  COMPLEX  IN  CANADA, 
CONSISTING  OF  13  MANUFACTURING  UNITS.  WE  PRODUCE  ABOUT  3.4-BILLION  POUNDS  OF 
PRODUCT  EACH  YEAR.  AMONG  OUR  23  PRODUCTS  ARE  CHLORINE  AND  CAUSTIC  SODA, 
VINYL  CHLORIDE,  PERCHLOROETHYLENE ,  EPOXY  RESIN,  LATEX,  POLYSTYRENE  AND 
POLYETHYLENE. 
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AS  A  KEYSTONE  OF  OUR  OPERATIONS,  WE  HAVE  HAD  AN  ENVTBOtMENTAL  POLICY  IN  PLACE 
FOR  HANY  YEARS.  THIS  POLICY  STATES  THAT:  "THE  DOW  CHEMICAL  COMPANY  IS 
COffUTTED  TO  CONTINUED  EXCELLEIJCE,  LEADERSHIP  AT©  STBWSRDSHIP  IN  PROTECTING 
THE  QJVlPOt9VE2TT .  ENVIROTMENTAL   PROTECTION   IS   A   PRIMARY   nANMGEHENT 

RESPONSIBILITY  AS  WELL  AS  THE  RESPONSIBILITY  OF  EVERY  DOW  EMPLOYEE.  IN 
KEEPING  WITH  THIS  POLICY,  OUR  OBJECTIVE  AS  A  COMPANY  IS  TO  REDUCE  WASTE  AND 
ACHIEVE  MINIMAL  ADVERSE  IMPACT  ON  THE  AIR,  WATER,  AND  LAND  THEVXIGH  EXCELLENCE 
IN  ENVIR0MC27EAL  CONTROL." 

THE  POLICY  HAS  BASICALLY  REMAINED  UNCHANGED  IN  PRINCIPLE  AS  FAR  BACK  AS  MY 
RECORDS  SHOW.  HOWEVER,  IT  IS  REVIEWED  FROM  TIME  TO  TIME  AND  AT  THE  HEART  OF  A 
NOVEMBER  1987  REVISION  IS  A  COMMITMENT  TO  DESIGN  OR  MODIFY  PLANTS,  IF 
NECESSARY,  (QUOTE)  "TO  USE  THE  BEST  PRACTICAL  TECHNOLOGY  TO  PERMIT  COMPLIANCE 
WITH  REGULATORY  REQUIREMENTS"  (UNQUOTE)  AND  TO  MINIMIZE  WASTE  GENERATION 
(QUOTE)  ^riTH  REDUCTION  AT  SOURCE  GIVEN  FIRST  CONSIDERATION" ( UNQUOTE ) . 

I  SHOULD  MAKE  CLEAR  THAT  WE  HAVE  NOT  CHANGED  OUR  ENVIRONMENTAL  GOALS  IM 
RECENT  YEARS  AS  A  RESPONSE  TO  INCREASED  PUBLIC  SCRUTINY  AND  NEW  REGULATIONS. 
ENVIRONMENTAL  RESPONSIBILITY  HAS  ALWAYS  BEEN  TAKEN  SERIOUSLY  AT  DOW.  NRKT  MB 
HAVE  DONE,  THOUGH,  IS  TO  ACCELERATE  OUR  EFFORTS  TO  IMPROVE  OUR  PERPOmMCE. 
ME  HAVE  INCREASED  THE  RATE  AT  WHICH  WE  ARE  MAKING  PROGRESS;  ATO  HE  HAVE  NADC 
OOWnNUOUS  IMPROVEMENT  AN  INTEGRAL  PART  OF  THAT  ACCELERATED  PACE. 

AT  DOW,  THE  PRESENT  ERA  OF  ENVIRONMENTAL  AWARENESS  REALLY  BEGAN  IN  THE  LATE 
60'S  AND  EARLY  70'S.  BETWEEN  1970  AND  1985  PERSOMCL  MORKING  PULL  TIME  GN 
IMPROVING  OUR  ENVIRONMENTAL  PEPORMANCE  AT  THE  SARNIA  DIVISION  EXPMOED  FROM 
ONE  TO  TWENTY-TWO  PEOPLE.  BETWEEN  197S  AND  1985  WE  SPENT  AN  AVERAGE  Of 
$5-MILLI0N  EACH  YEAR  ON  VARIOUS  ENVIR0M1ENTAL  COmRX  PROGRAMS. 
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THIS  CHART  SHOWS  THE  REDUCTION  OF  OVER  95%  IN  CONTAMINANTS  TO  THE  ST.  CLAIR 
RIOTER  BETV7EEN  1970  AND  1985  AS  MEASURED  BY  TOTAL  ORGANIC  CARBON  —  THE  RESULT 
OF  THREE  KEY  PROGRAMS  PUT  IN  PLACE  TO  SPECIFICALLY  ADDRESS  THIS  ISSUE.  WE 
HAVE  ALSO  BEEN  ACTIVE  IN  REDUCING  EMISSIONS  TO  THE  AIR  WITH  AN  84%  REDUCTION 
IN  VOLATILE  ORGANIC  CARBON  BETWEEN  1971  AND  1985  —  MATERIALS  SUCH  AS 
PROPANE,  ETHYLENE  AND  PROPYLENE. 

NOW  TO  THE  PERIOD  1985  TO  DATE.  WE  HAV^  CONTINUED  TO  ADD  RESOURCES  TO  OUR 
ENVIRONMENTAL  PROGRAMS;  FOR  EXAMPLE,  THERE  ARE  NOW  36  PEOPLE  WORKING  FULL 
TIME  ON  ENVIRONMENTAL  ISSUES  IN  THE  SARNIA  DIVISION  —  NEARLY  DOUBLE  THE 
MANPOWER  LEVEL  THAN  IN  EARLY  1985.  WE  HAVE  ESTABLISHED  AN  ENVIRONMENTAL 
ISSUES  MANAGEMENT  TEAM  MADE  UP  OF  SENIOR  MANAGERS  FROM  R&D,  MANUFACTURING, 
COMMUNICATIONS,  COMMUNITY  AFFAIRS,  LEGAL  AND  ENVIRONMENTAL  SERVICES.  THE 
TEAM,  WHICH  REPORTS  DIRECTLY  TO  THE  SITE  MANAGER,  IS  MANDATED  TO  "IDENTIFY 
ENVIRONMENTAL  ISSUES  AND  OPPORTUNITIES  AND  TO  CHANNEL  APPROPRIATE  RESOURCES 
TO  MANAGE  THEM  EFFECTIVELY." 

EMPLOYEE  AWARENESS  PROGRAMS  RECEIVED  PRIORITY  ATTENTION  IN  1986/87  AND  AGAIN 
JUST  LAST  WEEK.  IN  COOPERATION  WITH  THE  MINISTRY  OF  ENVIRONMENT,  OUR 
OPERATING  BOARD  MEMBERS,  SENIOR  MANAGEMENT  FROM  THE  DIVISION  AND  OUR 
TECHNICAL  SPECIALISTS,  RESPONSIBILITY  TRAINING  SESSIONS  OF  BETWEEN  4-8  HOURS 
IN  LENGTH  WERE  CONDUCTED  FOR  OVER  800  WORKERS  FROM  OPERATORS  AND  MAINTENANCE 
PEOPLE  TO  TOP  MANAGEMENT  PERSONNEL.  THESE  ORIGINAL  SESSIONS  WERE  FOLLOWED  BY 
ENVIRONMENTAL  AWARENESS  DAYS  IN  EACH  EMPLOYEE'S  WORK  AREA,  APPLYING  WHAT  THEY 
HAD  LEARNED  TO  THEIR  SPECIFIC  JOBS.  AS  WITH  HEALTH  AND  SAFETY,  EACH  EMPLOYEE 
WITHIN  HIS  WORKPLACE  IS  RESPONSIBLE  FOR  IMPROVING  AND  PROMOTING  ENVIRONMENTAL 
PROTECTION  —  YET  ANOTHER  APPLICATION  OF  IMPROVEMENT  ON  A  CONTINUOUS  BASIS. 

SPILL  REPORTING  AND  INVESTIGATION  PROCEDURES  WERE  ALSO  REFINED  TO  PRODUCE 
CONSISTENCY  ACROSS  THE  PLANT  SITE  SO  THAT  LEARNING  EXPERIENCES  ARE  NCW 
EXTRACTED  FROM  EVEN  THE  SMALL  INCIDENTS  AND  SHARED  THROUGHOUT  THE  DIVISION. 
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IN  GENERAL,  THE  COPIPANY'S  AMBITICXJS  THREE- YEAR  EIWIRONMENTAL  PROGRAH  LAUNCHED 
IN  EARLY  1986  FOCUSED  ON  POLLUTION  PREVDiTION  AND  ABATEHEJfT,  SPILL  PREVQITION 
AND  CONTAINMENT,  AND  EI^VIRONMENTAL  MONITORING. 

OVER  THE  LAST  TWO  YEARS,  CAPITAL  EXPEM)nURES  HAVE  AfCUTTED  TO  $8.2-HILLION 
ON  SUCH  PROJECTS  AS  ENHANCEMENTS  TO  OUR  WASTE  WATER  TREAT^ttKr  SYSTEMS,  SEHER 
SEPARATION  WORK,  IMPROVED  CONTAINMENT  SYSTEMS  AT  SEVERAL  OPERATING  UNITS,  AND 
BETTER  WASTE  MANAGEMENT  AND  ENVIRONMEl/IAL  MONITORING  SYSTEMS.  THESE 
EXPOJDITURES  WERE  PART  OF  A  $12-MILLI0N  SPE1©ING  PLAN  DEVELOPED  BY  THE 
COMPANY  FOR  THE  '86- '88  PERIOD.  THE  ADDITIONAL  $3.8-MILLION  IS  BEING  SPENT 
IN  1988  ON  SIMILAR  PROJECTS.  HERE  ARE  SOME  EXAMPLES  OF  IMPRQVE21ElfrS  IN 
POLLUTION  PREVENTION  AND  ABATEMENT  ACHIEVED  TO  DATE: 

♦  AN  EXPANSION  IN  OUR  PROCESS  WATER  TREATTDir  FACILITY  IN  OUR  EB/STYRENE 
PLANT  THAT  NOW  TREATS  ALL  THE  PROCESS  WATER  FROM  THE  UNIT; 

♦  AN  ECOLOGY  COLUW  INSTALLED  AT  THE  LATEX  PLANT  WHICH  REDUCED  THE  OBGANICS 
LEVEL  LEAVING  THIS  PLANT  BY  MORE  THAN  99  PER  CENT; 

*  A  $1.3-MILLI0N  UNDERGROUND  BARRIER  WALL  BETWEEN  THE  RIVER  AND  THE  PLANT 
SITE  TO  GUARD  AGAINST  THE  POTENTIAL  FOR  CONTAMINANTS  REACHING  THE  RIVER  VIA 
GROUNDHATER; 

♦  A  VENT  COLLECTION  SYSTEM  AT  OUR  STYRENE  PLANT  TO  RECOVER  HYDROGDI  TO  BE 
USED  AS  A  FUEL.  INCIDENTALLY,  THIS  HYDROGEN  RECOVERY  PROJECT  TRANSLATED  INK) 
A  40%  CUT  IN  FUEL  COSTS  FOR  CRACKING  ETHYLBEN2ENE  TO  STYREWE  —  JUST  ANOTOBK 
EXAMPLE  OF  HOW  ENVIROTtlENTAL  INITIATIVES  ALWAYS  PAY! 

PART  TWO  OF  OUR  CAPITAL  PROGRAM  IN  THE  1986- '88  PERIOD  INVOLVED  REDUCING 
SPILL  POTENTIAL.   THE  FOLLOWING  SLIDES  SHOW  A  NUWER  OF  THESE  PROJECTS: 

•  A  FREE  FLOWING  WATER  RESERVOIR  WAS  C0W1ISSI0NED,  WITH  A  BUILT-IN 
CAPABILITY  TO  ISOLATE  PROCESS  WATER  FROM  THE  ST.  CLAIR  RIVER.  THIS  RESERVOIR 
IS  USED  CHIEFLY  IN  CONJUNCTION  WITH  CHLORINATED  ORGANICS  PRODUCTION; 

*  IN  ADDITION  TO  CONIAirtlENr  FOR  PROCESS  MATER,  ME  HAVE  OUMDCD  AGAINST 
SPILLS  MITH  THE  USE  OF  CURBING  AT  THE  LOADING  FACILITIES  OF  OUR  PROPYLENE 
OKIOe  DERIVATIVES  PLANT; 
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*  CURBING  IS  NOW  ALSO  IN  PLACE  AROUND  A  PUMP  STATION  AT  ONE  OF  TWO  PLANTS 
WHERE  WE  PRODUCE  CHLORINE,  CAUSTIC  AND  HYDROGEN; 

*  WE  HAVE  INSTALLED  MORE  EMERGENCY  BLOCK  VALVES  AT  MANY  OF  OUR  PLANTS; 

*  ALSO  IN  THE  SPILL  PREVENTION  AND  CONTAINMENT  AREA,  WE  HAVE  (AS  A  MATTER  OF 
POLICY)  SIGNIFICANTLY  CUT  OUR  INVENTORIES  OF  CHLORINE  AND  SULPHUR  DIOXIDE. 
WITH  LESS  MATERIAL  ON  SITE,  THERE  IS  A  REDUCED  POTENTIAL  FOR  ANY  LOSS  TO  THE 
ENVIRONMENT. 

IN  THE  AREA  OF  ENVIRONMENTAL  MONITORING,  THE  THIRD  PART  OF  OUR  CAPITAL 
SPENDING  PROGRAM,  WE  HAVE  ADDED  GAS  MONITORS  FOR  AMMONIA  AND  SULPHUR  DIOXIDE. 
WE  HAVE  ALSO  INCREASED  THE  NUMBER  OF  CHLORINE  MONITORS  TO  A  TOTAL  OF  34 
LOCATED  BOTH  ON  OUR  SITE  AND  IN  A  NEIGHBOURING  PLANT. 

THESE  GAS  MONITORS,  PLUS  OUR  ON-LINE  WATER  SAMPLING  SYSTEMS  ON  ALL  STREAMS 
LEAVING  THE  PLANT  SITE,  PROVIDE  US  WITH  THE  NECESSARY  EARLY  WARNING  SYSTEMS 
TO  MINIMIZE  THE  QUANTITY  OF  MATERIAL  LOST  FROM  A  SPILL.  IN  ADDITION,  WE 
CONDUCT  ROUTINE  COMPOSITE  AND  GRAB  SAMPLES  FROM  OUR  WATER  OUTLETS  ON  A  DAILY 
BASIS.  WE  HAVE  CONSIDERABLY  UPGRADED  OUR  LABORATORY  TESTING  CAPABILITY  TO 
THE  POINT  WHERE  WE  ARE  ABLE  TO  ANALYZE  FOR  OVER  40  TRACE  CONTAMINANTS  IN 
WATER  AT  PPB  LEVELS  OR  LOWER.  WE  ARE  MAINTAINING  CONTINUOUS  MONITORING  OF 
OUTFALLS  AND  VISUALLY  INSPECT  THEM  ON  A  ROUTINE  BASIS. 

THESE  EXAMPLES  ARE  MORE  THAN  JUST  A  LIST  OF  COMPLETED  PROJECTS.  IN  EACH  CASE 
THEY  ARE  THE  END  PRODUCT  OF  SIGNIFICANT  EFFORTS  TO  IDENTIFY  OPPORTUNITIES, 
ASSESS  AND  UNDERSTAND  PROBLEMS,  AND  APPLY  SOLUTIONS.  ALL  ARE  THE  RESULT  OF 
THE  CONTIUNOUS  IMPROVEMENT  PROCESS,  OFTEN  INCORPORATING  THE  EFFORTS  OF  INTER- 
DEPARTMENTAL TEAMS. 
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THE  NET  RESULT  OF  ALL  THESE  INITIATIVES  ARE  EVIDENT  IN  SEVERAL  AREAS.  WE 
HAVE  SEEN  A  REDUCTION  BY  MORE  THAN  50%  IN  THE  NUMBER  OF  ENVIRONMENTAL 
INCIDENTS  OVER  THE  PAST  THREE  AND  A  HALF  YEARS  WITH  YEAR-TO-DATE  1988  NUMBERS 
BASICALLY  UNCHANGED  FROM  1987.  OVER  THE  PERIOD  1985  TO  1987,  THE  QUANTITY  OF 
MATERIAL  PER  INCIDENT  HAS  GONE  DOWN  DRAMATICALLY  BY  MORE  THAN  80  PER  CENT,  AS 
THIS  SLIDE  SHOWS.  IN  THE  AREA  OF  QUANTITY  RELEASED  PER  SPILL,  WE  HAVE  SEEN  A 
REVERSAL  YEAR-TO-DATE  IN  1988  DUE  PRIMARILY  TO  TWO  SPILLS  IN  THE  FIRST 
QUARTER  OF  THE  YEAR. 

IN  1979  OUR  DATA  SHOWED  SOME  1016  KG/DAY  OF  PRIORITY  OCKEAMINANTS  ENTERING 
TOE  ST.  CLAIR  RIVER  FROM  OUR  OPERATIONS.   IN  JANUARY  1986,  A  JOINT  MOE  AND 
ENVIRONMENT  CANADA  STUDY  FOR  1985  SHOWED  REDUCTIONS  TO  ABOUT  350  KG/DAY.   BY 
THE  END  OF  1986  TOIS  FIGURE  WAS  DOWN  TO  45  KG/DAY.   TODAY,  IT  IS  LESS  THAN 
10  KG/DAY. 

WHERE  DO  WE  GO  FROM  HERE?  IN  THE  FUTURE  WE  WILL  BE  WORKING  ON  SPECIFIC 
PROGRAMS  TO  FURTHER  REDUCE  LEVELS  OF  CONTAMINANTS  LEAVING  THE  SITE.  SOME 
AREAS  SINGLED  OUT  FOR  PARTICULAR  ATTENTION  INCLUDE  FURTHER  SEWER  SEPARATION, 
REDUCTION  IN  WATER  USE  AND  EXPANDED  USE  OF  WATER  RECYCLING.  WE  HAVE 
IDOniFIED,  AND  WILL  CONTIMJE  TO  SEEK  WAYS,  TO  FURTHER  REDUCE  AIR  EMISSIONS. 

OUR  GOAL  IS  TO  VIRTUALLY  ELIMINATE  SPILLS  BY  THE  CONTINUED  IDENXIFICAT'  ^  AND 
CORRECTION  OF  ANY  WEAKNESSES  IN  OUR  SYSTEMS  OR  PRACTISES.  WE  WILL  IMPROVE 
OUR  "EARLY  WARNING**  CAPABILITIES  AND  EXPAND  LABORATORY  ANALYSES  TO  DETECT 
SMALLER  AND  SMALLER  QUANTITIES  OF  SPECIFIC  POLLUTANTS  IN  BOTO  AIR  AND  HATER. 

OUR  AIM  IS  ALSO  TO  CONTINUE  REDUCTIONS  OF  WASTE  AT  TOE  SOURCE,  EXF«M>  OUR 
GROUNDWATER  PROTECTION  PROGRAMS  AND  EVALUATE  ALTERNATIVES  TO  LANDFILLING.  MB 
RECENTLY  ATtlOUNCED  A  FEASIBILITY  STUDY  TO  BUILD  AlO  OPERATE  A  ROTARY  KILN 
INCINERATOR  TO  BURN  SITE-OCNERATED  CHEKICAL  WASTE.  AN  ADVISORY  PRNEL  IS 
BEING  ESTABLISHED  WITO  A  CROSS-SECTION  OP  COmUNITT  REPRESENTATIVES  TO 
IDENnPy  AND  ADDRESS  PUBLIC  QUESTIONS  RBGARDINC  TOIS  PROJBCT. 
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IN  RECENT  YEARS,  WE  HAVE  COME  TO  RECOGNIZE  THE  IMPORTANCE  OF  TWO-WAY 
COMMUNICATIONS  WITH  THE  PUBLIC.  AFTER  ALL,  CONTINUOUS  IMPROVEMENT  IS  NOT 
ACCOMPLISHED  IN  A  VACUUM.  WE  BELIEVE  THE  PUBLIC  HAS  A  NEED  TO  KNOW  MORE 
ABOUT  WHAT  WE  DO,  HCW  WE  OPERATE  AND  WHAT  OUR  GOALS  ARE  FOR  IMPROVED 
ENVIRONMENTAL  PERFORMANCE  IN  THE  FUTURE. 

IT  IS  IMPORTANT  TO  US  THAT  THE  PUBLIC  SEES  US,  THROUGH  OUR  ACTIONS,  AS  OPEN, 
HONEST  AND  RESPONSIVE  TO  THEIR  QUESTIONS.*  OUR  DOORS  ARE  OPEN  TO  ANYONE  WITH 
AN  INTEREST  IN  SEEING  WHAT  GOES  ON  INSIDE  OUR  PLANT  GATES.  SINCE  WE  BEGAN  A 
PUBLIC  TOUR  PROGRAM  IN  JULY  1986  SOME  3,000  PEOPLE  HAVE  VISITED  THE  SITE 
INCLUDING  THE  GENERAL  PUBLIC,  CIVIC  OFFICIALS,  THE  MEDIA,  ENVIRONMENTAL 
GROUPS,  POLITICIANS  AND  STUDENTS. 

WE  HAVE  ALSO  PLACED  A  STRONG  EMPHASIS  ON  OPENNESS  WITH  THE  MEDIA.  EVERY 
QUESTION  IS  RESPONDED  TO  AND  EVERY  ENVIRONMENTAL  INCIDENT  REPORTED  TO  THE 
MINISTRY  OF  ENVIRONMENT  IS  ALSO  COMMUNICATED  TO  THE  MEDIA  AT  THE  SAME  TIME  AS 
WE  REPORT  TO  THE  M.O.E.  DISCUSSIONS  ARE  HELD  WITH  THE  LOCAL  PRINT  AND 
BROADCAST  MEDIA  ON  SUCH  TOPICS  AS  THE  MEANING  OF  SCIENTIFIC  TERMS,  AND 
CHEMICALS  USED  AND  PRODUCED  AT  DCW. 

WHILE  THE  FUTURE  HOLDS  MANY  CHALLENGES,  WE  ARE  EXCITED  BY  WHAT  WE  WILL 
ACCOMPLISH  THROUGH  OUR  CURRENT  AND  PLANNED  PROGRAMS.  OUR  TRACK  RECORD  IS 
CONFIRMATION  THAT  CONTINUOUS  COMMITMENT  TO  PROTECTING  THE  ENVIRONMENT  PAYS 
SIOJIFICANT  DIVIDENDS  IN  PERFORMANCE  AND  COMPANY  CREDIBILITY. 

THERE  IS  SOMETHING  ELSE  WE  CAN  BE  SURE  OF  IN  THE  YEARS  AHEAD.  MANAGING  THE 
CONTINUOUS  IMPROVEMENT  PROCESS  IS  A  NEVER-ENDING  CYCLE  OF  PLANNING,  DESIGNING 
AND  IMPLEMENTING  CHANGES  AND,  FINALLY,  MEASURING  THE  RESULTS.  WE  WILL  REMAIN 
OUR  OWN  SEVEREST  CRITICS  WITH  THE  CONFIDENCE  THAT  OUR  PROGRESS  WILL  BE 
RECOGNIZED. 

AS  THE  FINAL  SLIDE  SHOWS,  PROTECTING  THE  ENVIRONMENT  IS  A  RESPONSIBILITY  WE 
TAKE  VERY  SERIOUSLY. 
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SPILL  PREVENTION 
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Environmental 
Policy 

The  Dow  Chemical  Company 
is  committed  to  continued 
excellence,  leadership  and 
stewardship  in  protecting  the 
environment.  Environmental 
protection  is  a  primary 
management  responsibility  as 
well  as  the  responsibility  of 
every  Dow  employee. 
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Environmental 
PolicV 

In  keeping  with  this  policy, 
our  objective  as  a  Company  is 
to  reduce  waste  and  achieve 
minimal  adverse  impact  on  the 
air,  water,  and  land  through 
excellence  in  environmental 
control. 
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RESOURCES 

*  36  people  now  dedicated  to 
Environmental  Programs 

*  Issue  Management  Team 

*  Employee  Awareness  Programs 

*  Environmental  Awareness  Days 
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Accomplishments 
1986  to 'date 


$8.2  million  expenditure  to  improve- 

*  Water  purification  systems 

*  Sewer  separation  work 

*  Containment  systems 

*  Waste  management  &  environmental 

monitoring 
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tonne/day 
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Dow  Chemical  Canada  Inc. 
Samia  Division 


Specific  Contaminants  to  the  St.  Clair  River 


1988 
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Future  Emphasis 

Further  sewer  separation 

Reduction  in  water  use 

Expanded  use  of  water  recycling 

Reduced  air  emissions 
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The  Continuous  Improvement  Wheel 

Planning 

& 
Design 


Evaluation 


MANAGING  THE 

CONTINUOUS 

IMPROVEMENT 

PROCESS 


Implementation 


Measurement 
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Continually  improving f 
environmental  performance, 

...  takes  resources— people,  eqmpment  atnd  money. 
Dow's  commitment  in  this  area  is  paying  off!    I    ■/ 
Our  track  record  proves  it.  W  ^    ^1  ^^  =   ^  ^^ 

Protecting  the  environment  I      /§^V\/  jH^lli  ////A^ 

is  a  responsibility  we  take  /?  j     ffl  W  /iWW 

very  seriously  \  l\{    III  / 
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DOW  CHEMICAL  CANADA  INC. 

♦Trademark  of  The  Dow  Chemical  Company 
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SESSION  II  -  WASTE  MANAGEMENT 


Moderator  James  Brootcer. 
Chfliniwn.  Pdulion  Control 
AMOdiion  of  Omarto. 
Tofonlo.  Ontario 


Uloabul,  Supaivtaor. 
Unit        ^ 
ManaQamam  Branoh. 
CiKHwnwafli  Omarto,  Toramo 


L  Varanou.  Manaoar.  Omanot 
ExcttanQa,  Onlarto 
FouncMlon.  Shartdan  Parte. 

Ontario 
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WASTE  SITE  INVESTIGATION  AND  REMEDIATION 

by 

U.  Sibul,  Supervisor,  Waste  Site  Evaluation 
Unit,  Waste  MasagemeDt  BraDch,  EDvironment 
Ontario,  Toronto 


The  Ministry  has  conducted  extensive  inventories  of  closed 
and  active  waste  disposal  sites  in  the  Province  since  1979. 
As  a  result,  the  Ministry  has  records  of  approximately  3^850 
closed  and  active  waste  disposal  sites  in  Ontario.   The 
majority  of  these  sites  have  not  posed  contamination 
problems,  and  only  a  very  small  percentage  have  been  shovm  to 
contaminate  domestic  ground  water  supplies  or  to  have  had 
measurable  impacts  on  surface  water  quality.   However,  to 
rule  out  any  future  impacts,  the  MCE  has  embarked  on  a 
comprehensive,  long-term  corporate  program  to  review  the 
contamination  potential  of  all  )cno%m  waste  disposal  sites. 
As  a  significant  step  in  this  review,  a  waste  site 
classification  system  has  been  developed  to  allow  a  phasing 
of  in-house  data  review  amd  investigations  for  all  sites. 
Those  sites  that  have  the  potential  to  impact  human  health 
are  being  considered  first,  followed  by  those  sites  that  may 
have  an  impact  on  the  environment  only.   It  is  the  ultimate 
intent  of  the  Ministry  to  have  sufficient  data  on  hand  for 
active  and  closed  waste  disposal  sites  to  be  able  to 
determine  if  any  contamination  is  present,  and  to  have  suffi- 
cient monitoring  in  place  to  anticipate  off-site  impacts 
before  they  might  occur. 

The  comprehensive  program,  started  in  1965,  consists  of  three 
main  phases: 

1)  Maintenance  of  a  complete  and  acc\irate  file  on  all 
active  and  closed  sites ; 

2)  Waste  site  classification  regarding  potential  iapact  on 
the  environment  and  human  health; 

3)  Investigation  and  impact  assessment  of  high  priority 
sites;  identification  of  required  r— dial  actions. 

Although  the  majority  of  the  work  associated  with  Phas*  I  is 
complete,  determination  of  accurate  locations  of  sites  will 
be  ongoing  routinely  for  years  to  comm.      Similarly,  the  Phase 
2  classification  of  old  waste  disposal  sites  will  be  a 
continuous  task  as  more  accurate  data  becosM  available,  and 
the  investigation  of  sites  in  Phase  3  will  require  many  years 
to  complete  in  order  to  determine  the  impact  potential  of  a 
large  number  of  the  old  sites. 
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After  the  discovery  of  coal  tar  in  1986  at  a  number  of 
locations  in  Ontario  (Waterloo^  Ottawa,  Toronto,  Port 
Stanley,  etc.)/  "the  MOE  conducted  an  inventory  of  mxinicipal 
coal  gasification  plant  waste  sites  throughout  the  Province. 
This  inventory  was  completed  in  April,  1987  and  it  identified 
41  sites  in  36  municipalities.   These  sites  are  being  handled 
as  a  group  distinct  from  the  old  waste  sites  described 
previously  because  of  the  hazardous  nature  of  the  waste  and 
the  urgency  to  define  any  possible  problems  associated  with 
these  sites. 

Of  the  41  sites,  11  were  originally  identified  in  1987  as 
having  a  high  potential  to  impact  the  environment,  6  were  in 
the  medium  category,  and  24  were  deemed  to  present  a  low 
potential  for  impact.   These  estimates  of  potential  impact 
were  based  on  limited  existing  or  historic  data  and  conse- 
quently the  MOE  has  initiated  further  investigative  work  at 
many  of  the  sites  to  determine  more  precisely  the  existence 
£Lnd  location  of  coal  tar  waste  on  the  plant  sites,  and 
possible  impacts  at  off-site  locations.   This  work  will  span 
approximately  three  years  at  a  cost  of  about  $1.7  million, 
which  also  includes  inventory  of  coal  tar  waste  sites 
associated  with  industrial  processes.   The  results  of  this 
inventory  will  be  known  later  this  year. 

Abatement  of  problems  at  old  waste  disposal  sites  is  an  on- 
going activity  as  problems  are  uncovered  or  identified 
through  the  Ministry's  investigations.   MOE's  prime  role  in 
these  activities  is  to  ensure  that  the  necessary  studies  and 
abatement  actions  are  undertaken  by  the  site  owners.   In  case 
of  critical  situations,  or  where  the  operators  of  old  sites 
cannot  be  located,  the  Ministry  may  undertake  to  fund  the 
necessary  investigations  and  remedial  actions.   The  Security 
Fund,  established  in  1985,  is  one  source  for  funding  these 
initiatives  and  at  the  present  time  the  fund  allows 
appropriate  hydrogeologic  investigations  to  be  conducted  in 
areas  where  serious  contamination  is  anticipated. 
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Waste  Disposal  Site  Classification  Scheme 

The  classification  system  is  based  on  the  following 
assumptions: 

1.  Waste  ^t  all  disposal  sites  have  the  potential  to  produce 
leachate;  leachate  can  contaminate  ground  water,  streams 
and  lakes.   Methane  gas  can  also  be  produced  amd  can  pose 
an  explosion  hazard.   However,  because  of  natural 
dilution  or  the  natural  attenuation  capacity  of  soils,  or 
due  to  engineering  facilities  built  into  landfills, 
impacts  on  humans  or  the  environment  may  not  be 
detectable  at  a  point  of  concern. 

2.  In  general,  industrial  liquid/hazardous  waste,  because  of 
the  highly  toxic  nature  of  some  of  these  wastes,  are  of 
greater  concern  than  domestic/municipal  wastes. 

3.  For  domestic/municipal  wastes,  the  date  of  closure  of  the 
site  is  important  since  the  rate  of  leachate  and  gas 
production  declines  with  the  age  of  the  landfill.   For 
industrial  liquid/hazardous  waste,  because  of  the  high 
initial  concentrations  and  often  low  solubilities, 
leachate  and  gas  production  can  be  maintained  at  levals 
of  concern  for  a  longer  period  of  time. 

4.  Waste  disposal  sites  in  urban  areas  are  of  concern 
because  of  the  high  development  density  often  found 
around  the  sites  and,  if  this  development  doesn't  exist, 
the   high  potential  for  future  urban  encroachment  onto  the 
adjacent  lands.   Waste  disposal  sites  in  rural  areas  ara 
of  concern  due  to  the  potential  for  contamination  of 
domestic  water  supplies. 

5.  If  a  domestic/municipal  landfill  has  been  closed  for  at 
least  ten  years,  and  there  have  been  no  methane- related 
concerns,  then  it  is  assumed  that,  unless  the  site's 
environment  is  significantly  changed  by  developsMnt, 
these  concerns  will  not  arise  In  the  future. 

6.  If  the  material  beneath  and  surrounding  a  landfill  is 
highly  permeable,  ground  water  contamination  is  of 
concern;  if  the  material  below  and  surrounding  the  site 
is  fairly  impermeable «  surface  water  contamination  is  of 
concern . 

Ml  known  active  or  closed  waste  disposal  sites  in  Ontario 
have  been  classified  using  the  same  basic  criteria  in  which 
tha  waste  type  and  site  location  determine  the  classification 
of  a  site.   "Class  A**  sites  ara  those  that  ara  daasiad  to  hava 
the  potential  to  impact  human  health  because  of  the  proximity 
to  human  development;  "Class  B"  sites  are  thoae  that  are 
daamed  to  have  the  potential  to  impact  mainly  the  environ* 
mant. 
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In  order  for  a  waste  site  to  be  classified,  its  location  must 
be  known.   The  precise  locations  of  some  very  old  sites  are 
approximate.   Once  the  location  of  the  site  is  known,  it  can 
be  determined  whether  any  of  the  A  criteria  (accompanying  the 
classification  table)  apply.   From  this  it  can  be  determined 
whether  the  site  is  a  "Class  A"  or  a  "Class  B"  site.     If  a 
site  is  not  a  "Class  A"  site,  it  is  automatically  a  "Cl^ss  B" 
site.   In  only  a  few  cases,  the  accurate  locations  of  sites 
are  not  known  and  classification  is  not  possible.   Further 
work  is  on-going  to  locate  these  sites. 

To  further  classify  the  site  to  1,  2,  3,  etc.  (as  in  Class 
Al,  A2,  A3,  etc.)  the  type  of  waste  must  be  known.   At  the 
present  time  there  are  many  old,  closed  waste  disposal  sites 
for  which  this  is  not  known;  thes*  are  therefore  classified 
only  as  "A"  or  "B".   It  will  take  considerable  effort  and 
financial  resources  to  determine  the  waste  type  in  these 
sites. 
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SITE  CLASSIFICATION  CRITERIA 

(TO  ACCOMPANY  TABLES  I  &  II) 

"CLASS  A"  CRITERIA  -  HAZARD  TO  HimANS 

THESE  CRITERIA,  SINGLY  OR  IN  COMBINATION  WITH  OTHERS, 
INDICATE  THE  HIGHEST  HAZARD  TO  HUMANS;  FURTHER  INVESTIGATIONS 
MAY  BE  WARRANTED  TO  DEFINE  PRECISELY  THE  HAZARD (S)  AND  TO 
DETERMINE  ACTIONS  NECESSARY  IN  THE  FUTURE. 


•  EXISTING  DWELLING/STRUCTURE  (WITH  OR  WITHOUT  WELL)  ON 

SITE 

•  PRIVATE  WELL  <  1000  m  FROM  SITE 

®    MUNICIPAL  WELL  <  1000  m  FROM  SITE 

•  PERENNIAL  STREAM  ON  SITE  OR  WITHIN  1000  n  FROM  SITE  AND 
THERE  IS  KNOWN  DOMESTIC  CONSUMPTIVE  OR  IN-STREAM  USE  OF 
STREAM  WATER.  WITHIN  5  km  DOWNSTREAM 

**    LIKELY  FUTURE  DEVELOPMENT  OF  LAND  IN  URBAN  AREA  OR  IN 
DEVELOPED  RURAL  AREA 

**    SIGNIFICANT  AQUIFER  AT  SURFACE  OR  WITHIN  10  m  OF  SURFACE 
AND  GROUND  WATER  MOVEMENT  IS  DOWNWARD 

•  PAST  PROBLEMS  AT  SITE 

THE  FOLLOWING  SUPPLEMENT  THE  FOREGOING  CRITERIA  AND  SHOULD  BE 
NOTED  FOR  EACH  SITE.   THEY  SHOULD  NOT  BE  USED  BY  THEMSELVES 
TO  CLASSIFY  A  SITE  AS  A  "CLASS  A"  SITE. 

•  EASY  PUBLIC  ACCESS  TO  WASTE  OR  SITE 

•  EXISTING  MONITORING  FOR  METHANE  GAS«  SURFACE  OR  GROUND 
WATER 

•  LANDFILL  AREA  >  1  ha 

"CLASS  B*  CRITERIA  -  HAZARD  TO  ENVIROWIENT 

A  SITE  THAT  DOES  NOT  SATISFY  ANY  OF  THE  "CLASS  A*  SITE 
CRITERIA  IS  AUTOMATICALLY  A  "CLASS  B"  SITE.   THIS 
CLASSIFICATION  INDICATES  GENERALLY  A  LOW  POTENTIAL  FOR  IMPACT 
ON  HUMANS  AND  FURTHER  INVESTIGATIONS  REGARDING  THESE  IMPACTS 
ARE  NOT  AS  URGENT  AT  THESE  SITES  AS  AT  THE  "A"  CATEGORY 
SITES.   HOWEVER,  THE  HAZARD  TO  THE  ENVIRONMENT  NAY  STILL  BE 
HIGH  AND  FURTHER  INVESTIGATIONS  MAY  BE  NECESSARY  TO  DEFINE 
THIS  HAZARD. 

BCK/bjb 
15/12/87 
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THE  ONTARIO  HASTE  EXCHANGE  PROGRAM: 
Helping  Industries  Reduce  Haste 

by 

Linda  Varangu 

Manager,  Ontario  Haste  Exchange 

and 

Bob  Laughlln 
Manager.  Canadian  Haste  Materials  Exchange 
ODtario  Research  PoiiDdation, 
nississauga,   ODtario 


1 .  INTRODUCTION 


The  Ontario  Haste  Exchange  program  has  become  more  active  In  the 
past  year.   The  enhanced  program  has  allowed  us  to  help  a  greater 
number  of  people  with  a  greater  variety  of  questions.   In  ay 
presentation  this  afternoon,  I  will  outline  to  you  what  the 
Ontario  Haste  Exchange  Is;  why  It  was  formed;  and  how  you  could 
benefit  from  using  some  of  our  services.   I  will  also  give  soae 
examples  of  waste  materials  directed  from  disposal  and  soae  Ideas 
for  waste  markets  that  you  may  not  have  known  existed. 


2.  THE  ONTARIO  HASTE  EXCHANGE  PROGRAM:  The  4  Ns 

I  will  start  by  outlining  the  4  Hs  concerning  the  Ontario  Hastt 
Exchange  -  Hhat;  Hho;  ><here;  and  Hhy. 

2.1    Hhat  Is  the  ONE? 

The  Ontario  Haste  Exchange  (ONE)  Is  aore  than  tht  num   Implies. 
It  Is  tiso  a  technical  tssi stance  prograa  whose  aandate  Is  to 
provide  free  assistance  to  Ontario's  Industrial  waste  generators 
and  help  tht«  reduce  the  aaount  of  waste  s reduced.   Tht 
co-sponsors  of  the  program  -  the  Ontario  Haste  Nanageaent 
Corporation  (CMC)  and  the  Ontario  Htnlstry  of  the  Envlronaent 
(MOE)  -  are  both  coaaltttd  to  the  goal  of  waste  reduction;  and 
this  Is  evident  by  their  support  of  tht  prograa. 

He  can  provide  assistance  In  a  nuaber  of  different  ways,  SOM  of 
which  art  suaaarlzed  as  follows: 
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(1)  Provision  of  Waste  Exchange  contacts,  that  is,  find  industrial 
users  for  wastes  generated  in  different  industry  sectors  or 
help  find  sources  of  wastes  as  alternative  raw  materials. 

(2)  Provision  of  Recycling  Industry  contacts,  such  as  solvent,  oil 
and  metal  sludge  recyclers. 

(3)  Conduct  literature  searches  on  selected  waste  reduction 
topics,  such  as  Waste  Processing  Technologies. 

(4)  Conduct  mini  research  projects  on  selected  hazardous  waste 
streams.   These  are  funded  by  Ontario  Waste  Management 
Corporation. 

(5)  Provision  of  technical  assistance  in  waste  reduction. 

(6)  Conduct  plant  visits  to  help  point  out  areas  for  improved 
waste  management  practices. 

(7)  Presentations  to  interested  groups. 

The  OWE  is  also  seen  as  the  active  component  of  the  Canadian  Waste 
Materials  Exchange  Program  (CWME)  in  Ontario.   The  CWME  was 
established  in  1978  and,  thus,  has  a  decade  of  experience  and 
contacts  (see  Figures  1  and  2)   As  a  passive  Waste  Exchange,  the 
CNME  issues  a  bulletin  every  2  months  which  contains  lists  of 
wastes  available  and  wastes  wanted  by  different  industry 
sectors.   Subscribers  to  the  bulletin  can  browse  through  the 
booklet  to  see  what  interests  them.   It  is,  therefore,  important 
to  list  your  waste  materials,  because  no-one  can  come  up  with  an 
idea  for  wste  utilization  if  they  do  not  know  that  the  waste 
exists.   A  sample  listing  form  is  provided  with  this  paper 
(Figure  3). 
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FIGURE  1  -  Summary  of  the  Operation  of  the 
Canadian  Haste  Materials  Exchange 

January  1.  1978.  to  March  31.  1988 


Number  of  Participating  Companies 


Nunber  of  Hastes  Listed 


3.500 
2.887 


Number  of  Hastes  Enquired  About 


2.574  (89. 2X  of  listings) 


Number  of  Enquiries 


20.842  (7.2  per  listing) 


Number  of  Hastes  Transferred 


539  (18.71  of  listings) 


Annual  Tonnage  of  Hastes  Transferred 


320.500  tons 


Value  of  Hastes  Transferred 


$11.8  million/year 
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FIGURE  2  -  Summary  of  Haste  Quantities  Exchanged  by  Category 


To  March  31,  1988 


Category 


Ongoing    1  Time 
•  Exchanges   Exchanges 

tons/vear    tons      Total 


1 .   Organic  Chemicals 


1.191.8     1,037.9     2.229.7 


2.   Oils,  Fats  and  Waxes 


33,629.5    91.803.0   125,432.5 


3.   Acids 


1,875.0    10,011.1    11,886.1 


4.   Alkalis 


13.322.0 


63.1    13,385.1 


5.   Other  Inorganic  Chemicals 


2,813.2 


483.8  3,297.0 


6.       Metals  &  Metal   Sludges 


15.768.0 


477.0         16.245.0 


7.       Plastics 


1.315.9 


472.3  1.788.2 


8.       Textiles,  Leather  &  Rubber 


5.752.1 


23.0  5.775.1 


9.       Wood  &  Paper  Products 


81.897.0 


620.0  82,517.0 


10.     Miscellaneous 


56,872.0  1,029.0         57,901.0 


11 .     Lab  Chemicals 


0.1 


0.1 


214.436.5        106,020.2       320,456.8 
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FIGURE  3  -  Listing  Fom) 
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The  OWE  has  been  provided  with  editorial  space  in  the  CWME 
bulletin.  Since  the  focus  of  the  OHE  is  the  reduction  of 
hazardous  wastes  in  Ontario,  our  editorial  is  generally  concerned 
with  these  issues.  We  try  to  provide  the  generators  with 
up-to-date  information  on  waste  reduction  technologies  and 
services.  If  you  think  you  have  a  product  or  service  which  waste 
generators  would  like  to  hear  about,  please  contact  us  at  the  OWE. 

2.2  Hho  Uses  the  Ontario  Waste  Exchange? 

The  OWE  provides  assistance  to  anyone  working  in  the  waste 
management  field  with  interests  in  waste  reduction.   In  the  past, 
we  have  worked  primarily  with  industrial  waste  generators.   Now, 
however,  with  a  greater  profile  for  the  OWE,  we  have  all  kinds  of 
industrial  'clients',  including  the  service  industry  (equipment 
and  chemical  suppliers;  waste  processors),  industrial  users  of 
'waste'  as  raw  materials,  consultants  who  advise  on  waste 
management  alternatives,  waste  haulers  and  government  personnel  at 
the  various  levels. 

2.3  Hhere  Is  the  OHE? 

The  OWE  and  the  CWME  are  both  operated  by  Ontario  Research 
Foundation.   We  are  located  in  the  west  end  of  Mississauga.  just 
off  the  QEW  in  the  Sheridan  Park  Reseach  Community. 

The  benefits  of  being  at  this  location  are  numerous  -  such  as 
access  to  the  Library  services  and  data  bases  for  literature 
searches,  use  of  laboratory  facilities,  as  well  as  top  chemists 
for  our  mini  research  projects  and  the  ability  to  tap  into  the 
numerous  experts  in  various  fields  working  at  ORE. 
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2.4    Hhy  Has  the  ONE  Fomied? 

The  ONE  was  formed  in  1984  with  sole  sponsorship  of  the  OHMC.  as 
part  of  their  connitment  to  encourage  Industrial  hazardous  waste 
reduction.   The  original  premise  of  the  program  was  to  help 
effect  exchanges  of  Ontario  wastes  listed  on  the  CHME  that  were 
less  attractive  to  potential  users.   As  well,  as  an  active  Haste 
Exchange,  the  ONE  was  also  designed  to  assist  the  small  quantity 
IX  wastes  that  needed  more  immediate  attention.   In  1987,  HOE 
became  co-sponsors  which  allowed  for  further  expansion  of  the 
program  and  development  of  those  contacts  established  in  previous 
years. 

Both  agencies  recognized  the  need  to  provide  free  technical 
assistance  to  industries  that  are  faced  with  growing  waste 
management  problems.   Industries  are  being  faced  with  rising 
disposal  costs,  more  regulations  governing  disposal  and  public 
Inage  concerns  that  make  the  4Rs  look  more  like  practical 
alternatives  than  they  have  In  the  past. 


3.  RATIONALE  FOR  HASTE  REDUaiON 

There  are  basically  three  main  Incentives  for  considering  waste 
reduction  or  recycling  opportunities:  economics,  legislation  and 
corporate  image. 

3.1    Economics 

Current  costs  for  landfllling  solid  non-hazardous  wastes  have  been 
increasing  dramatically  in  Southern  Ontario  (see  Table  1).   In 
many  communities,  access  to  landfill  space  Is  declining  and 
current  landfills  are  filling  up.  creating  waste  management  crises 
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TABLE  1  -  Landfill  Fee  Survey 


April,  1988 


Location 


$/Tonne 


Belleville/Napanee 

Essex  Windsor 

Grimsby 

Guelph 

Hal  ton  Region 

Hamilton/Wentworth 

London 

Niagara  Waste  Systems 

Orillia 

Ottawa 

Peel  Region 

Red  Lake  Area 

Steetley  Industries  Ltd, 

Stratford 

Sudbury  Region 

Timmins 

Region  of  Metro  Toronto 

Waterloo 


34.00 
19.86.  19.54.  23.90 
50.00 
28.00 
53.50 
28.60 
15.40 
26.00 
37.50 
27.50 
49.50  (July) 

0 
28.00 

0 

0 

0 

50.00 
30.80 
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In  many  municipalities.   Of  the  8  million  or  so  tonnes  of 
landfi liable  wastes  in  Ontario,  about  half  can  be  attributed  to 
the  industrial /commercial  sector.   To  deal  with  this  problem, 
some  municipalities  are  enacting  by-laws  to  ban  the  landfilling  of 
certain  materials,  such  as  corrugated  cardboard  and  tires. 
Alternatives  to  disposal  do  exist,  but  these  markets  need  to  be 
competitive  with  disposal  costs.   In  Metro  Toronto  and 
surrounding  areas,  the  tipping  fee  was  recently  increased  about 
200X.  and  calls  to  the  ONE  from  industry  asking  for  help  in  was:e 
reduction  soared. 

Many  municipalities  have  also  realized  that  local  inoustry  coui: 
benefit  from  an  industrial  waste  reduction  program  serving  thei' 
own  region.   There  are  presently  11  municipalities  who  have  a 
representative  to  assist  industries  in  identifying  local  waste 
reduction  opportunities,  and  help  reduce  industrial  dependence  en 
landfill  sites  (see  Figure  4).   As  a  result  of  this  flurry  of 
activity  at  the  Regional  or  Municipal  level  In  Implementing  both 
municipal  and  Industrial  recycling  programs,  a  group  called  the 
Association  of  Municipal  Recycling  Co-ordinators  has  been 
formed.   This  Association  comprises  the  designated  waste 
reduction  personnel  from  Regions  or  Municipalities,  the  purpose  of 
which  Is  to  exchange  ideas  and  information  In  this  rapidly 
expanding  field.   The  Ontario  Haste  Exchange  Is  Involved  by 
providing  assistance  and  information  on  markets  and 
technologies.   If  you  would  like  more  information  on  this 
Association,  please  feel  fr%9   to  contact  any  of  the  neeibers  ^r  the 
CHE. 

Hazardous  wastes  generated  In  Ontario  have  been  estimated  at  about 
3.6  million  tonnes/year  (ONHC  Environmental  Assessment ,  Volume  \ 
February  1988).   These  wastes  require  special  handling  and 
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FIGURE  4  -  List  of  Contacts  for  Help  on  Haste  Reduction 


(Solid,  Non-Hazardous  Industrial  Hastes) 


Essex/Hindsor 


Guelph 


Region  of  Hal  ton 


Region  of  Hamilton 


North  Simcoe 


Region  of  Peel 


Peterborough 


City  of  Stratford 


Region  of  Metro  Toronto 


Region  of  Haterloo 


Hellington  County 


Recycling  Council  of  Ontario 


Ontario  Recycling  Information 


(ffeoff  Rathbone     (519)  776-6441 


Dan  Hoornweg 
Art  Mercer 
Beth  Goodger 
Liz  Downer 


Mary  Simpson 


Mary  Stewart 


Linda  Shore 


(519)  837-5604 
(416)  827-2151 
(416)  526-2671 


Glenn  Milbury     (416)  791-9400 


(705)  743-2550 


Brenda  Phillips    (519)  271-0250 


(416)  392-6697 

(519)  885-9570 
(519)  885-9418 


Donald  Taylor     (519)  843-4173 


(416)  593-1756 


(Toll  Free)    1-800-387-5479 
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treatment/disposal  facilities  and  are  registrable  wastes  under 
Regulation  309.   The  estimate  of  3.6  million  tonnes,  however, 
cannot  be  taken  as  an  actual  fact,  but  only  as  a  guideline 
because,  at  any  time,  a  so  called  product  or  raw  material  froa 
industrial  processes  can  be  designated  as  a  waste  due  to  process 
failures.   Costs  for  the  disposal  of  hazardous  wastes  have  been 
increasing  very  rapidly  as  well,  and  can  be  quite  varied, 
depending  on  what  service  or  company  is  employed.   In  one 
particular  case,  an  industry  obtained  five  quotes  fro«  five 
different  service  companies  which  ranged  from  $5,000  to  $20,000. 

Sewer  surcharge  rates  are  also  increasing  in  different 
■lunicl  pall  ties  across  Ontario  where  these  surcharges  are 
employed.   In  the  Region  of  Peel,  for  example,  surcharge  rates 
have  almost  doubled  in  the  last  seven  years  (see  Figure  5).   By 
1990,  the  Region  hopes  to  eliminate  this  agreement  entirely,  which 
will  mean  that  companies  having  overstrength  sewerable  wastes  will 
have  to  implement  an  appropriate  waste  reduction  and/or  treataent 
program.   This  poses  two  serious  problems  for  these  industries  - 
capital  expenditure  and  space. 


3.2   Legislation 


Legislation  under  the  three  main  governing  bodies  concerning  the 
disposal  of  wastes  has  become  a  real  concern  for  Industrial  wastt 
generators.   They  are  also  hastening  the  lapltatntatlon  of  wast* 
reduction  planning  prograas. 


3.2.1  Regional 


In  Ontario,  the  regional  governatnts  control  the  stwtr  by-law 
Halts.   Presently,  Industry  across  the  province  dots  not  have  to 
abide  by  Identical  stwtr  dischargt  by-laws,  which  aay  givt  soat 
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FIGURE  5  -  Sewer  Surcharge  Rates 


(Region  of  Peel) 


*  APPLIES  TO  OVERSTRENGTH  BOD,  SS, 


OIL  AND  GREASE,  PHENOLS 


RATE  (cents/1000  m3) 
300 


200  - 


100  — 


0 


1980 


1984 


1 937 


HCi 


390  NONE 


YEAR 


m  SURCHARGE  RATES 
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companies  a  competitive  edge.   However,  when  the  use  of  a  model 
sewer  by-law  becomes  province-wide,  all  Industrial  sewer 
discharges  will  be  dealt  with  equally. 


3.2.2  Provincial 


The  Environmental  Protection  Act.  which  Is  a  provincial  rule, 
encompasses  Regulation  309  and  the  Spills  6111.   Under  Regulation 
309.  generators  of  hazardous  and  liquid  Industrial  wastes  must 
evaluate  their  wastes  and  register  them  with  the  Ministry  of  the 
Environment.   This  monitoring  system  will  allow  the  Ministry  to 
develop  computerized  waste  profiles  which  will  serve  as  a  basis 
for  the  entire  waste  monitoring  and  control  system.   There  Is  an 
exemption  for  registration  of  wastes  If  the  waste  Is  going 
directly  for  recycling  purposes,  and  I  understand  that  the 
revisions,  which  Include  waste  chemicals  for  water  treatment 
purposes,  are  now  In  effect. 

The  Spills  Bill  has  three  Important  goals:  (1)  prompt  reporting 
of  spills  of  pollutants;  (2)  clean-up  of  spills  and  prompt 
restoration  of  the  environment;  and  (3)  compensation  for 
victims.   There  Is  also  the  MISA  programme  -  a  provincial 
programme  to  control  direct  waste  discharges  to  receiving  waters. 


3.2.3  Federal 


Under  the  Federal  jur  sdlctlon,  Tom  McMillan  promises  one  of  the 
toughest  Environmental  Protection  Acts  In  North  America,  with 
fines  for  polluters  up  to  $1  million/day.   As  well,  there  Is  the 
Transportation  of  Dangerous  Goods  Act,  which  must  be  adhered  to 
when  transporting  hazardous  waste  materials. 
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These  are  just  some  of  the  rules  and  regulations  that  a  waste 
generator  should  be  aware  of. 

3.2.4  Corporate  Image 

Lastly,  we  have  Corporate  Image.   Most  companies  are  concerned 
with  this  aspect  and  want  to  remain  on  friendly  terms  with  local 
governments,  the  community  and  tne  media.   No-one  wants  bad  press 
-  it  is  also  bad  for  business.   It  can  also  affect  your  insurance 
rates  for  environmental  liability.   Environmental  liability  is 
concerned  with  a  risk  potential,  not  only  with  wastes,  but  also 
raw  materials,  and  requires  a  general  environmental  evaluation. 


4.  NASTE  MANAGEMENT  HIERARCHY 

For  any  individual  or  company  involved  in  waste  management,  the 
Waste  Management  Hierarchy  can  be  seen  as  an  important  tool  to 
identify  possible  alternatives  to  disposal  (see  Figure  6).   The 
OWE  uses  this  approach  when  evaluating  potential  disposal 
alternatives  of  waste  materials  that  are  brought  to  our 
attention.   Figure  7  gives  examples  of  various  approaches  under 
each  of  the  categories  of  Waste  Abatement,  Minimization,  Reuse  and 
Recycling. 


5.  MATERIALS  EXCHANGED  AT  OWE 

The  OWE  has  been  able  to  assist  numerous  companies  with  their 
waste  problems.   Examples  of  wastes  that  have  been  diverted  from 
disposal  are  shown  in  Figure  8,  as  well  as  their  designated 
receivers.   The  materiafs  are  grouped  according  to  the  eleven 
different  categories  as  used  by  the  CWME  bulletin. 
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FIGURE  6  -  Naste  HanagMnt  Hierarchy 


Waste  Abatement 
Haste  Minimization 

Haste  Reuse 
Haste  Recycle 

Haste  Treatment 

Haste  Disposal 


Don't  Make  It 

If  you  have  to  make  It,  alnlmize 
Its  volume  and  toxicity 

See  if  someone  else  can  use  It 

If  It  can't  be  used  as  Is.  recUla 
as  much  as  possible  that  is  useful 

Treat  what  can't  be  reclaimed  to 
render  it  safe 

Dispose  of  residues  to  air,  water 
or  land 
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FIGURE  7  -  Waste  Reduction  Approaches 


WASTE  ABATEMENT 

Substitution  of  a  new  low-waste 
primary  industrial  process  for  an 
old  process  to  eliminate  or 
drastically  reduce  the  quantity 
of  waste  produced 


WASTE  MINIMIZATION 

The  reduction  of  the  quantity 
of  waste  through  good  house- 
keeping practices  or  by  the 
application  of  concentration 
technologies.   Also  the 
reduction  in  the  degree  of 
hazard  of  waste  through 
simple  in-plant  treatment 


WASTE  REUSE 

The  direct  reuse  of  a  waste 
stream,  as  is,  or  with  a 
very  minor  modification 


WASTE  RECYCLE 

The  reclamation  of  value  from 
waste  streams  through  the 
application  of  reprocessing 
technologies  such  as 
distillation,  etc. 
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Examples 

-  Replacement  of  sulphuric  acid  in 
steel  pickling  with  hydrochloric 
acid 

-  Replacement  of  liquid  paints  by 
powder  coatings 

-  Replacement  of  solvent  based  . 
,  adhesives  with  water  based 

adhesives 


Separation  of  waste  streams  to 

permit  recovery 

Application  of  countercurrent 

rinsing  to  minimize  volume 

discharge 

Neutralization  of  wastes  and 

precipitation  of  smaller  volume 

sludges 

Fixing  leaky  taps  and  nozzles 


Reuse  of  surplus  or  salvage 

chemicals 

Use  of  blast  furnace  slag  as 

aggregate 

Use  of  solvents  from  electronics 

industry  in  paints  manufacture 

Use  of  refinery  spent  caustic  in 

pulping  wood 

Use  of  oil  sludges  in  asphalt 

manufacturing 

Use  of  electronic  circuit 

manufacturing  plating  baths  in 

regular  plating  shops 


Oil  rerefining 

Solvent  disti  Uation 

Recovery  of  iron  salts  from  pickle 

liquor 

Recovery  of  heavy  metals  from 

sludges 

Recovery  and  reuse  of  spent 

foundry  sands 

Recovery  of  scrap  metal 

Landfarming  of  organic  wastes 

Regeneration  and  reuse  of 

activated  carbon 

Recycling  of  grease  and  fats  to 

ror\fioror< 


FIGURE  8  -  Haste  Exchanges 


MATERIALS 
(1) 


(2) 


Acids 

Nitric  Acid 
Sulphuric  Acids 

Alkalis 

Calcium  Hydroxide 
(Potassium  Hydroxide 


(3)  Other  Inorganic  Chemicals 

Alumina 

Asbestos  (unused) 

Foundry  Sands 

(4)  Solvents 

Degreasing  Solvents 

Ink  Hastes 

(5)  Other  Organic  Chemicals 

Isocyanates  &  Polyols 

Paints 

Latex  Materials 

(6)  Oils.  Fats  &  Haxes 

Gasoline  (Experimental) 
Oils  (PCB  Free) 

(7)  Plastics  and  Rubber 

Polystyrene  (Hater 

Oaaaged  Pack) 
Plastic  Druas 


RECEIVERS 


Metal  Reclaimer 
Metal  Reclaimer 


Broker  to  New  Business 
Chemical  Company 


Abrasives  Manufacturer 
Manufacturer  for  Reblend 
Asphalt  Manufacturer 


Replaced  with  Biodegradable 
Solvent  Substitute 
Recycling  &  Recovery 


Reuse  in  Polyurethane  Foam  Product 
Salvation  Army 
Manufacturer  for  Reblend 


Charity  Organization 
Oil  Recyder 


Plastic  Recyder 

Kunlclpal  Coi^K>st1ng  Programs 
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FIGURE  8  -  Haste  Exchanges  (Contd.) 


MATERIALS 

(8)  Textiles  and  Leather 

Cotton  Textile  Waste 

(9)  Wood  and  Paper  Products 

Christmas  Trees 

(Commercial  Operation) 
Wood  Ends 
Old  Corrugated  Cardboard 

(10)  Metals  &  Metal  Containing 
Sludges 

Copper  &  Nickel  Nitrate 

Solutions 
Mercury 
Vanadium  Catalysts 

(11)  Miscellaneous 

Cement  Plant 
Yeast,  Popcorn,  Dairy 
Products 


RECEIVERS 

Buffing  Wheels 


Chipped  for  Parks  and  Recreation 

Pressboard  Manufacturing 
Cardboard  Recycler 


Metal  Recovery 

University  Lab  for  Experiments 
Vanadium  Reclamation 


Dismantled  for  Scrap 
Animal  Feed 
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COST  SAVINGS  BY  HASTE  REOUaiOW 

Many  companies  are  also  seeing  a  net  benefit  by  recycling  their 
waste  or  by-product  materials.   Figure  9  gives  examples  of  cost 
benefits  to  companies  with  particular  solid  non-hazardous 
Industrial  wastes  and  Figure  10  shows  examples  of  cost  benefits 
for  recycling  hazardous  wastes. 


7.  BREAIQNG  THE  BARRIERS 

7.1    Market  Development  for  Haste  Recycling 

The  business  of  waste  reduction  and  minimization  is  growing  very 
rapidly,  providing  new  alternatives  to  disposal  of  waste 
materials.   A  new  industry  sector  is  developing  with  which  the 
ONE  Is  ready  to  help.   In  particular,  the  OHE  is  assisting  the 
following  new  market  sectors  in  waste  reduction  opportunities: 

(1)  Expansion  of  the  traditional  recycling  Industries  so  that  they 
receive  a  greater  range  of  materials.  I.e.  In  solvent  recovery 
operations. 

(2)  Industries  that  do  not  operate  waste  management  facilities  are 
starting  to  receive  Industrial  'wastes'  as  substitutes  for  raw 
materials.  I.e.  a  vanadium  mine  receiving  spent  catalysts  for 

vanadium  reclamation. 

(3)  Service  Industries  are  expanding  to  Include  reuse  and  recovery 
options  for  their  clients.  I.e.  the  pick  up  of  waste  solvents 
from  small  quantity  generators. 
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FIGURE  9  -  Cost  Benefits  of  Recycling 
Solid  Non-Hazardous* Industrial  Hastes 


Material 


Benefit 


Old  Corrugated  Cardboard 


New  service  industry  recycles  old 
corrugated  cardboard  and  saved  in 
all  $60,000 


Scrap  Plastics 
Wooden  Pallets 


i.e.  paid  approximate  22^/kg 

-  Repair  cost:  $4.00/piece 

-  Waste  disposal  cost  reduced  by 
$4,000/year 

-  Savings  in  pallet  replacements 
$9.600/year 
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FIGURE  10  -  Disposal  vs  Recycling  for  Secure  Landfill /Incineration 
Not  Including  Transportation  and  Travel  Costs 


Disposal  Costs   Off-site  Recycling 
$/Drum  S/Drua 


Spent  Cyanide  Wastes 
from  Plating  Baths 


Chrooie  Sludge 


Haste  Oils 


Spent  Nitric  Acid 


550-800 
140 
25 
150 


350 

70 

0 

100 


Haste  Solvent  (i.e.  1.1.1 
Trichloroethane) 


300-700 


50 
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(4)  New  products  are  being  developed  that  use  processes  requiring 
fewer  hazardous  materials,  i.e.  the  biodegradable  solvent 
substitutes  for  degreasing. 

(5)  New  industries  developed  solely  for  waste  recovery  and  reuse, 
i.e.  landfarming/biodegradgLtion  of  organic  wastes  and  metal 
reclamation  from  sludges. 

7.2   OWE  Research  Projects 

Ontario  Research  Foundation  is  involved  in  a  number  of  research 
programs  directed  toward  increasing  the  technical  efficacy  of 
waste  reduction  and  reuse.   These  are  being  conducted  through  the 
Ontario  Waste  Exchange,  by  in-house  funding,  and  through  direct 
contracts  with  industry. 

The  type  of  research  that  is  required  at  present  to  encourage 
waste  reduction  and  reuse  is  not  the  fundamental  development  of 
brand  new  concepts.   It  is  much  more  research  into  the 
application  of  existing  technologies  to  new  problems  and  the 
refining  of  those  technologies  to  make  them  more  economic. 

A  few  examples  of  the  kinds  of  small  research  projects  which  ORF 
has  undertaken  are  given  below.   These  projects  have  been  funded 
by  OWMC  as  part  of  their  support  of  the  Ontario  Waste  Exchange 
program. 

•   Waste  sulphuric  acid  from  the  drying  of  hydrocarbons  was 
difficult  to  recycle  because  of  the  black  coloration  of  the 
acid.   A  chemist  at  ORF  found  that,  by  heating  with  1% 
HNO^,  the  black  colour  disappeared,  resulting  in  an  acid 
with  a  greater  potential  for  recycling. 
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•  A  Malic  add  mixture  being  produced  by  a  food  products  company 
was  examined  for  potential  reuse.   The  separation  of  malic 
acid  from  the  waste  stream  was  studied  and  concentration 
methods  were  recommended.   The  study  also  included  other 
potential  uses  for  a  mixed  malic  acid  product,  one  of  which 
was  its  application  to  chrome  containing  leather  shavings. 
Leather  scraps  and  shavings  cannot  be  landfilled  because  of 
the  high  potential  for  chrome  leaching  from  the  material. 
Treating  the  material  with  the  spent  malic  acid  could  be 
controlled  to  just  leach  out  the  chrome  or  to  dissolve  both 
chrome  and  leather.   The  chromium  can  be  recovered  by 
precipitation  and  filtration  and  the  dissolved  leather  could 
potentially  be  converted  to  animal  glue  or  gelatin. 

•  Three  hazardous  solid  wastes  were  examined  for  their  potential 
use  as  aggregates  in  cement: 

•  Grey  iron  foundry  dust 

•  Steel  slag 

•  Foundry  sand 

The  conclusion  from  this  work  was  that  foundry  sand  appeared 
to  have  the  greatest  potential  as  an  aggregate  in  Portland 
Ceaent. 

•  A  final  example  was  a  project  exaainlnj  :^e  potential  for 
wastes  containing  high  percentages  of  carbon  to  substitute  for 
activated  carbon.   None  were  as  good  as  activated  carbon  in 
absorbing  materials  fro«  wasttwattr  strtams.   One  waste, 
particularly,  a  carbon  conctntratt  from  bituminous  coal 
flyash,  showed  very  good  capacity  wtien  pre treated  by  acid 
leaching. 
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8.  SUMMARY  OF  OWE  ACTIVITIES  1987-1988 

The  activities  of  the  OWE  as  they  relate  to  successful  waste 
diversions  are  summarized  in  Table  2.   These  values  include  both 
one  time  and  ongoing  waste  reduction  efforts. 

As  previously  mentioned  in  this  paper,  the  OWE  was  originally 
designed  to  assist  in  the  transfer  of  the  less  desirable  wastes 
and  those  small  quantity  one  time  generators  that  had  to  dispose 
of  their  wastes  "yesterday". 

The  waste  quantities  that  had  been  effectively  directed  from 
disposal  in  the  three  years  before  the  program  reached  its  greater 
operating  capacity  was  119  tonnes,  representing  11  different 
materials.   Because  the  types  of  waste  materials  are  those  that 
do  not  have  immediately  recognizable  markets,  the  time  it  takes  to 
effect  an  exchange  is  much  greater.   However,  with  our  rapidly 
expanding  data  base  and  our  growing  experience  with  various  types 
of  wastes,  we  will  gradually  be  able  to  handle  your  queries  more 
effectively. 

Exchanges  of  wastes,  however,  in  all  of  the  waste  categories  will 
usually  take  a  fair  amount  of  time.   Liability  questions,  product 
quality  and  quantity  and  distance  to  transport  are  all  questions  a 
potential  user  of  the  waste  materials  must  be  comfortable  with. 
Waste  generators  can  assist  by  making  as  much  information  as  they 
have  about  their  wates  available  to  interested  parties. 

Some  of  the  current  projects  that  the  OWE  is  actually  working  on 
to  help  both  generators  and  potential  receivers  of  waste  materials 
are  as  follows: 
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TABLE  2  -  Summary  of  OHE  Activities 


#  of  Materials  Quantity  Potential 

Activity    Diverted     Diverted    #  of      Quantities  Diverted 
Year    from  Disposal   (tonnes)   Contacts   (tonnes,  current  projects 


1984-1985  2 
1985-1986  7 
1986-1987       2 


20.7 

95.1 

3.1 


1987-1988 


63 


450.0 


1.400 


20.000  4^ 


Totals 


74 


568.9 


1.400 


20.000  ^ 
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Acids  (various  types) 
Alumina 

Anodizing  Wastes 
Food  Wastes 
Metal  Sludges 
Polyurethane  Foams 
Paper  Wastes 
Reclaimed  Solvents 
Titanium  Bearing  Wastes 
Vanadium  Bearing  Wastes 
Zirconium  Wastes 

If  you  are  interested,  as  a  generator  or  receiver,  in  any  of  these 
in  particular,  please  contact  the  OWE. 

One  of  the  main  difficulties  in  operating  this  type  of  a  program 
is  monitoring  the  success  rate.   If  we  have  been  able  to  help  you 
-  we  would  like  to  hear  about  it  -  and,  if  we  have  not  been  able 
to  help,  we  would  still  like  to  hear  about  it  because  we  could 
come  across  a  better  answer  to  your  problem. 
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r^VTPONMEWTAT  ^  PROJECT  DEVELOPHEHT 

ASPECTS  OF  I^TRINC  REFUSE  DERIVED, 

FUEL  IM  A  CEMEHT  KILW 

by 
Charles  Coles,  St.  Lawrence  Cement 
Inc.,  ttississauga,  Ontario 


1 .   Int roduc  t  ion 

Disposal  of  non-hazardous  Municipal  Solid  Waste 
has  becoae  a  critical  problea,  particularly  in  large 
urban  areas  such  as  the  Golden  Horseshoe.  It  is 
increasingly  obvious  that  the  situation  can  only  be 
brought  under  control  by  utilizing  all  disposal 
alternatives  to  soae  degree:  recycling,  landfill  and 
energy  from  waste. 

St.  Lawrence  Ceaent  is  presently  developing  a 
project  to  replace  up  to  20X  of  the  coal  used  to  fire 
0ar  large  cenent  kilns  with  Refuse  Derived  Fuel.  This 
would  then  significantly  reduce  the  quantity  of  waste 
disposed  of  at  the  local  landfill  sites,  while  at  the 
saae  titie  reducing  the  coal  required  in  the  process  to 
produce  ceaent.  The  burning  of  this  fuel  in  a  ceaent 
kiln  offers  soae  particularly  unique  eavironaea tal 
advantages.  Because  this  processing  of  waste  produces 
a  useful  product,  while  at  the  saae  tlae  reducing  the 
consuaption  of  a  natural  resource  this  process  is 
regarded  ••    a   recycling  project. 

It  was  St.  Lswrence  Ceaent*s  goal  froa  the  oatsat 
of  this  project  that  the  local  coaaaoity  be  coaplataly 
involved   in   the   developaeat  of   the  project. 
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To  accomplish  this,  a  unique  organization  structure  for 
the  evaluation  of  the  project  was  established. 

Since  the  project  was  originally  conceived  and  the 
initial  discussions  were  held  with  the  local 
municipalities,  four  years  have  passed.   We  are  now  at 
the  stage  where  we  will  be  submitting  our  Draft 
Environmental  Assessment  Document  to  the  Environmental 
Assessment  Branch. 
2 .    The  Cement  Manufacturing  Process 

When  we  utilize  the  term  Refuse  Derived  Fuel, 
essentially  we  are  referring  to  a  fuel  that  is 
produced  when  post  recycled  solid,  non-hazardous  waste 
is  processed.  The  Resource  Recovery  plant  separates 
the  burnable  portion  of  the  waste  as  Refuse  Derived 
Fuel,  as  well  as  separating  metal,  compost  and  the 
rejected  material  to  be  returned  to  the  landfill  site. 

St.  Lawrence  Cement  began  to  study  the 
possibilities  of  utilizing  Refuse  Derived  Fuel  in  our 
kilns  due  to  two  main  reasons  -  energy  conservation  and 
waste  reduction.  Energy  conservation  because  cement 
manufacturing  is  a  large  fuel  consumer.  The  cement 
manufacturing  process  ranks  behind  only  steel  and 
chemicals  as  the  largest  fuel  consuming  process.  In 
fact,  fuel  costs  comprise  approximately  1/3  of  our 
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total  manufacturing  costs.  Waste  reduction  because 
both  the  Regions  of  Peel  and  Halton  had  identified 
Energy  from  Waste  in  some  form  as  a  necessary  component 
to  solving  the  regions*  solid  waste  management 
problems.  St.  Lawrence  Cement  felt  that  we  had  the 
best  process  to  co-operate  with  the  regions  in  this 
endeavour  and  it  is  for  that  reason  that  our  plant  has 
been  identified  in  the  Peel  Waste  Master  plan. 

The  cement  manufacturing  process  is  a  relatively 
simple  process.  The  main  component  is  limestone  and 
that  is  quarried  at  Colborne,  approximately  150  km  east 
of  the  plant.  The  limestone  is  shipped  in  a  primary 
crushed  state  (minus  200  mm)  by  ship  to  the 
manufacturing  plant  in  Mississauga.  Approximately  2.5 
to  3  million  tonnes  of  limestone  are  shipped  annually 
since  it  requires  1.5  tonnes  of  limestone  to  produce  I 
tonne  of  cement.  The  limestone  is  stockpiled  at  the 
back  of  the  plant  because  the  ship  does  not  operate 
during  the  winter  months.  This  limestone  is  then 
reclaimed  •»  it  is  required  in  the  process.  The 
limestone,  together  with  small  portions  of  other  raw 
materials  such  as  shale,  iron  pyrite  or  sand,  ( th««« 
additives  produce  the  correct  chemical  eompoiition  of 
the  ground  raw  material  mix)   are  fed  to  a  large  ball 

.  ./ 
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mills  where  it  is  ground  into  a  fine  powder.  At  the 
Mississauga  plant,  there  are  two  processes,  the  wet  and 
dry  process.  In  the  dry  process,  the  ground  limestone 
remains  in  the  dry  state  an^  is  called  raw  meal.  In 
the  wet  process,  approximately  1/3  water  is  added  to 
the  ground  raw  materials,  with  that,  it  becomes  a  thick 
permeable  material  known  as  slurry.  The  slurry  or  raw 
meal  are  then  stored  in  special  storage  silos. 

From  the  storage  silos,  the  raw  meal  or  slurry  is 
fed  to  either  the  wet  or  dry  process  kilns.  The  kilns 
are  a  continuous  process  where  the  material  is  heated 
to  a  final  temperature  of  lAOO  deg.  C.  Essentially,  at 
this  temperature,  the  raw  materials  are  in  a  semi- 
molten  state  and  it  is  here  that  the  chemical  reactions 
occur  that  give  the  final  cement  powder  its  hydraulic 
characteristics.  The  product  discharged  from  the  kiln 
is  called  clinker  and  it  is  a  semi-finished  product  at 
this  state.  It  is  in  the  kilns  where  the  high  fuel 
consumption  occurs  and  where  the  Refuse  Derived  Fuel 
would  be  used  as  a  partial  fuel  replacement.  This 
process  offers  a  number  of  particularly  unique 
advantages  for  the  burning  of  Refuse  Derived  Fuel. 
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1.  The  flaae  tenperaturea  are  exceedingly  high  1700 
deg  -  2100  de  C  resulting  in  the  destruction  of 
haraful  compounds.  There  is  also  the  safeguard 
that  these  temperatures  must  be  maintained  to 
produced  a  quality  product. 

2.  The  retention  time  at  these  high  temperatures  is 
extremely  long  7-12  seconds  compared  to  an 
incinerator  where  the  retention  time  is  one  second 
maximum. 

3.  There  is  no  ash  to  dispose  of  because  it  becomes 
part  of  the  product. 

4.  The  limestone  feed  to  the  kiln  provides  a 
scrubbing  action  for  the  exhaust  gases. 

From  the  kiln,  the  semi  finished  product,  clinker,  is 
conveyed  to  storage.  From  the  storage  area,  the 
clinker  is  fed  to  large  grinding  mills  where  i' 
ground  into  a  fine  powder,  together  with  approx ima t aly 
SX  gypsum.  The  resulting  product  is  Portland  Cement. 
Cement  is  not  to  be  confused  with  concrete.  Cemen? 
a  gray  powder  that  is  shioprd  In  ^ith^r  bulk  or  ba^. 
Concrete  is  the  ultimate  linal  product  that  is  produced 
when  cement  is  combined  with  sand,  ttoae  and  water.  It 
it  concrete  that  is  used  for  constructing  roads, 
buildings,  etc. 


.  ./ 
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3 . 0   Environmental  Aspects 

The  first  step  in  the  study  was  to  make  a  detailed 
environmental  analysis  of  the  process  in  order  to  fully 
evaluate  the  environmental  impact  of  substituting 
Refuse  Derived  Fuel  for  coal  in  the  cement 
manufacturing  process.  This  «tudy  was  conducted  by  the 
Ontario  Research  Foundation.  The  initial  study  was 
conducted  for  only  kiln  3,  the  large  precalciner  kiln. 
A  new  report  has  recently  been  issued  covering  all  3 
kilns  at  the  Mississauga  plant. 

The  study  was  conducted  in  the  following  manner. 
Based  on  information  provided  by  St.  Lawrence  Cement 
and  obtained  from  a  number  of  other  sources,  a  material 
balance  was  prepared  for  current  kiln  operations  when 
coal  alone  is  used  as  the  fuel.  Then,  similar  material 
balances  were  prepared  to  reflect  the  use  of  RDF  in  the 
three  different  combinations  to  partially  replace  coal. 
A  comparison  of  the  material  balances  showed  that 
neither  the  flowrates  nor  the  composition  of  the  major 
gaseous  components  in  the  stack  gases  will  change 
significantly  with  RDF  usage.  As  a  result,  the 
dispersion  characteristics  of  the  Kiln  Stack  gases  will 
not  change  significantly  with  the  RDF  program,  provided 
that  there  are  no  other  operating  changes. 

Projected  emission  rates  of  Kiln  Stack  components, 
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other  than  the  aajor  gaseous  coapoaents,  vhen  the  RDF 
prograa  is  impleaeated  were  obtained  by  a  reviev  of 
inforaation  froa  the  following  sources: 

actual  enission  tests  carried  oat  at  Kiln  #1,  Kiln 
#3  and  the  Coal  nill  during  noraal  plant  operations 
when  coal  alone  is  used  as  the  fuel. 

-  analyses  of  raw  aeal,  waste  iron  oxide,  coal  and 
RDF  samples  typical  of  the  aaterial  presently  used 
in  the  kilns  or  expected  to  be  used  in  the  kilns 

-  literature  survey  of  coal,  RDF  and  municipal  solid 
waste  coabustion 

These  following  emission  coaponent  groups  vsrs 
included  in  the  environaental  assessaent: 

particulate  aaterial 

acid  gases 

aetals 

inorganic  eleaents 

polychlor inated  organic! 

polycyclic  aroaatic  hydrocarbons. 

rroa  an  snvironasntal  p«rsp«etivs»  tli«s«  ar*  tlis 
coaponsnts  which  ars  gsnsrslly  coosidsrsd  to  bs  tho 
aost  iaportant  in  flus  gasss  discharged  froa  cost  sad 
RDF  coabustion. 

Baissioo  rmf9  froa  tlitt  Kilo  Siaelt  for  tli« 
coaponents  associated  with  the  currsnt  oss  of 
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coal  as  a  fuel,  the  planned  use  of  coal  as  a  fuel,  and 
three  RDF  options  were  combined  with  the  results  of 
various  dispersion  models  to  derive  predicted  ground 
level  component  concentrations.  Half-hour  "point-of- 
impingement"  concentrations  were  derived  using  the 
prescribed  calculations  m  Regulation  308  of  the 
Ontario  Environmental  Protection  Act.  Models  proposed 
by  the  MOE  to  replace  the  existing  models  in  Regulation 
308  were  used  to  calculate  maximum  1-hour 
concentrations.  The  set  of  models  proposed  by  the  MOE 
include  a  lake-breeze  model,  which  predicts  maximum  1- 
hour  concentrations  of  components  from  a  stack  situated 
near  a  body  of  water.  This  model  was  used  to  predict 
the  effect  of  such  a  lake  breeze  on  the  St.  Lawrence 
Kiln  Stack.  Long-term  concentrations  (annual)  were 
predicted  with  the  use  of  the  United  States 
Environmental  Protection  Agency  (USEPA)  Industrial 
Source  Complex  Long  Term  (ISCLT)  model,  in  an  attempt 
to  determine  long-terra  effects  of  the  emissions  from 
the    facility. 

Predicted  concentrations  were  compared  with  levels 
defined  in  Regulation  308,  Regulation  296,  the  MOE 
tentative  standards,  guidelines  and  provisional 
guidelines,     and     the    MOE    proposed    air    quality    standards. 
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Under  existing  air  quality  standards  and  guidelines, 
the  predicted  concentrations  attributable  to  the  St. 
Lawrence  Kiln  Stack  are  not  expected  to  exceed  91  of 
any  allowable  level,  with  most  contaminants  expected  to 
be  less  than  O.IX  of  allowable  levels.  Concentrations 
are  not  expected  to  exceed  16Z  of  the  MOE*s  proposed 
standards,  with  most  contaminants  leas  than  O.IS  of 
these  standards. 

The  detailed  information  is  summarized  in  table  12 
from  the  Ontario  Research  Foundation  report  which  is 
attached  to  this  paper. 
Development  of  the  Project 

The  beginning  of  this  project  dates  back  to  1984.  when 
St.  Lawrence  Cement  recognized  that  the  time  had 
arrived  to  consider  replacing  a  portion  of  the  kilo 
fuel  with  Refuse  Derived  Fuel.  The  cement  kiln  has 
been  recognized  for  a  number  of  years  as  a  superior 
process  for  the  destruction  of  waste.  Since  ths 
Regions  of  Peel  and  Halton  were  both  facing  serious 
refuse  disposal  problems  and  the  fuel  requirements  of 
the  cement  kiln  are  high,  it  was  reallimtf  that  a  tttfuse 
Derived  Fuel  study  should  proceed. 

A  preliminary  feasibility  study  was  made  and  this 
showed  that  such  a  project  vas  itt4t«d  a  viable 
coDsidoraeioo.   Tba  •aviroaBontal  study  as  we  have  just 
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seen  showed,  as  expected,  that  the  burning  of  Refuse 
Derived  Fuel  in  the  cement  kiln  was  an  environmentally 
sound  concept . 

Support  was  indicated  from  both  the  Regions  of 
Peel  and  Halton  and  the  City  of  Mississauga  and  the 
project  study  started  in  earnest.  Proctor  &  Redfern 
were  hired  as  consulting  engineers  and  Turkstra  Mazza 
Munroe  as  legal  counsel. 

An  organizational  structure  was  established 
keeping  several  key  considerations  in  mind. 

1.  It  is  necessary  to  communicate  effectively  with 
all  groups  and  jurisdictions  openly  and  completely 
at  all  stages,  as  the  project  develops. 

2.  The  cement  manufacturing  process  is 
environmentally  superior  to  all  other  alternatives 
and,  as  such,  we  should  not  hesitate  to  have  all 
aspects  of  the  project  evaluated. 

3.  Communication  and  involvement  in  the  development 
of  the  process  is  crucial  to  the  acceptance  of  the 
pro  jec  t  . 

4.  There  will  only  be  one  opportunity  to  proceed  with 
any  waste  project  in  the  next  few  years.  If  the 
political  process  is  not  well  done  and  fails,  it 
will  not  be  possible  to  institute  another  waste 
project  in  the  near  future. 
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The  Organizational  Structure  that  was  established  to 
address  the  political  aspects  of  the  project  is 
illustrated  in  Figure  5.  As  can  be  seen,  this 
organizational  structure  is  ultinately  responsible  to 
St.  Lawrence  Cenent.  Each  group  has  a  key  function  in 
the  development  of  this  project. 
Project    Steering    Committee 

This  coBBittee  is  comprised  of  representatives 
from  the  following  organizations:  St.  Lawrence  Cement; 
Holderbank  Consulting  Ltd.;  Ontario  Research 
Foundation;  Proctor  &  Redfern,  Consulting  Engineers; 
Turkst ra-Hazza ,    Lawyers;    Media    Plus,    Communications. 

The    committee     develops     and     reviews     the     technical 

information     required     for     the    project,     as    well     as     the 

strategy    required    for    the    progress    of    the    project.       The 

technical    reports     that    have    been    prepared    and    reviewed 

by     the    members     of     this     committee     to    date     are     th« 

f ol lowing : 

-'*St.  Lawrence  Cement,  Inc.  Fuel  Cost  Reduction  Study- 
Study  Document  No.  I** 

-''Technical  Feasibility  Study  of  the  Use  of  Refuse 
Fuel  (RDF)  by  St.  Lawrence  Cement,  Inc." 

•>**Prel  iminary  Assessment  of  Air  Emissions  for  the 
St.  Lawrence  Cement  RDF  Study** 

-"St.  Lswrence  Cement  Preliminary  Plenning  Report** 

-St.  Lawrence  Cement  RDP  Plant  Transportation  Aspects** 

-"Haul  Route  Impact  Analysis** 
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-  an  independent,  but  knowledgeable  chairperson 

-  3  St.  Lawrence  Cement  representatives 

-  3  representatives  from  the  Community  Liaison 
Co rami  1 1 ee 

-  4  municipal  staff  representatives  from  the  local  and 
regional  municipalities. 

This  group  reviews*  the  details  of  all 
documentation  that  is  prepared,  recommends  other 
studies  to  be  undertaken  and  reviews  all  reports  that 
are  prepared.  They  have  decision  making  power  and 
their  recommendations  with  respect  to  the  project  will 
be  received  and  reviewed  by  the  company. 
5  .    Cone lus  ions 

The  utilization  of  Refuse  Derived  Fuel  to  replace 
up  to  207o  of  the  coal  utilized  in  the  manufacture  of 
cement  at  St.  Lawrence  Cement's  Mississauga  plant  is 
viable.  This  RDF  fuel  can  be  produced  from  the 
processing  of  post  source  separated  Non-Hazardous 
Municipal  Solid  Waste.  This  project  will  significantly 
reduce  the  quantity  of  waste  to  be  landfilled  in  the 
Regions  of  Peel  and  Halton  while  at  the  same  time 
reducing  the  coal  requirements  of  the  St.  Lawrence 
Cement  plant.  The  study  results  indicate  that  the 
cement  kiln  is  an  environmentally  superior  process  in 
which  to  utilize  waste  fuels.  The  involvement  of  the 
local  community  is  critical  to  the  successful 
development  of  a  project  such  as  this. 
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-••Report  on  Recycling  Programs'* 

-  A  nuBiber  of  reports  relating  to  the  Assessaent  of 
various  alternatives  for  the  Fuel  Cost  Reduction 
Study  following  the  Environmental  Assessment 
procedure  leading  to  the  final  report  **Descr  ipt  ion 
of  the  Undertaking** . 

One  of  the  most  important  strategy  aspects  of  the 
project  that  the  Steering  Committee  developed  was  this 
organization  structure.  The  committee  has  developed 
key  areas  of  the  project  communication  plan  vhich  has 
involved,  to  date,  newspaper  press  releases,  newspaper 
advertisements,  a  television  news  report,  radio 
interviews  and  a  newsletter  for  the  local  residents. 
Community  Liaison  Committee 

The  Community  Liaison  Committee  is  comprised  of 
representatives  of  local  citizens  groups,  the  local 
environmental  groups  and  local  citizens  who  have  an 
interest  in  the  project.  The  prime  function  of  th« 
group  is  communications.  The  committee  receives  all 
information  with  respect  to  the  progress  of  the  project 
and  provides  feedback  from  the  community  at  large. 
This  committee  has  nominated  3  representatives  to  sit 
on  the  Project  Study  Group.  Approximately  15  to  20 
people  are  present  at  the  Btetiogs. 
Project  Study  Croup 

This  group  is  charged  with  the  responsibility  of 
producing  re  commend  a t i oa •  with  respect  to  the 
development  of  the  overall  project,  tt  is  comprised  of: 
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^8Ll  12:  Haxi/nura  Araoient  Concentrations  due  to 
Aii  Operations  Compared  with  Proposed 
Ambient  Air  Quality  Standards 


CURRENT  OPERATIONS 

PLANNED  OPERATIONS 

PLANNED  OPERATIONS 

Proposed 

COAL  ONLY 

COAL  ONLY 

20;  RDF  K 

iLN  5 

Ai 

ir  Quality 

ontaninant 

Standard 

Averaging 

Hax  Cone  Percent  of 

Kax  Cone   f 

•ercent  of 

?!ax  Cone  Per 

cent  of 

(ug/ra3) 

Time 

(ug/m3)   P 

rop  Stds 

(ug/in31   f 

'rop  Stds 

(ug/(B3)   Prop  Stds 

uspended  Particulate 

120 

24-h 

18.147 

6.202 

15.872 

5.424 

15.372 

5.424 

60 

1-y 

18.147 

2.372 

15.872 

2.074 

15.872 

2.074 

uipflur  Dioxide 

690 

l-h 

78.839 

11.426 

60.681 

8.794 

60.566 

8.778 

275 

24-h 

78.839 

W.757 

60.68! 

9.049 

60.566 

9.032 

55 

1-y 

78.839 

11.241 

60.681 

8.652 

60.566 

8.636 

arbon  Monoxide 

36200 

l-h 

25.527 

0.071 

19.769 

0.055 

24.467 

0.063 

15700 

8-h 

25.527 

0.09! 

19.769 

0.070 

24.467 

0.057 

iitrooen  Oioxioe 

200 

24-h 

80.496 

16.506 

65.551 

13.441 

61.196 

12.548 

iydrogen  Chloride 

40 

24-h 

2.334 

2.393 

1.834 

1.880 

1.334 

1.880 

ntimony 

3 

24-h 

0.0000008 

0.00001 

0.000005 

0.00008 

0.C00005 

G.C00C3 

.rsenic 

0 

24-h 

0.0001 

0.020 

0.0002 

C.023 

0.0002 

0.023 

iariura 

10 

24-h 

0.003 

0.012 

0.003 

O.Oii 

3.0C3 

O.Oii 

ierylliura 

0.0! 

24-h 

0.00G02 

0.062 

0.00002 

0.063 

0.00001 

o.oe; 

ioron 

35 

24-h 

0.036 

0.042 

0.030 

0.035 

0.050 

0.036 

ladfliiuta 

2 

24-h 

0.002 

0.043 

0.002 

0.034 

C.0C2 

0.035 

iaiciun 

10  (1) 

24-h 

3.9il 

16.040 

3.939 

16.153 

3.S4i 

16.160 

Ihroraiuffl 

2 

24-h 

0.009 

0.257 

0.008 

0.219 

C.C09 

0.251 

Copper 

50 

24-h 

O.OOi 

0.001 

0.001 

O.OOi 

O.OGl 

O.OCl 

Iron 

4 

24-h 

0.231 

2.370 

0.214 

2.197 

0.213 

2.130 

.ead 

5 

24-h 

0.091 

0.747 

0.07! 

0.583 

0.060 

f^      ^  r  * 

Co?: 

lagnesiuni 

iOO 

(2) 

24-h 

0.168 

0.069 

0.165 

0.068 

0. 166 

G.066 

langanese 

10 

24-h 

0.009 

0.036 

0.008 

0.033 

0.008 

0.033 

lercury 

2 

24-h 

0.003 

0.068 

0.003 

0.055 

0.004 

0.07; 

iiickei 

2 

24-h 

0.009 

0.185 

0.008 

0.155 

G.G08 

O.icZ 

Selenium 

10 

24-h 

0.0000008 

C. 000003 

0.0002 

0.001 

0.0002 

G.OOi 

Silver 

1 

24-h 

0.0002 

0.010 

0.0002 

0.008 

0.0002 

0.0C8 

fei  iuriura 

10 

24-h 

0.0000008 

0.000003 

0.00002 

0.00006 

0.00002 

0.C0006 

Tin 

10 

24-h 

0.004 

0.016 

0.003 

0.014 

0.094 

0.016 

Titanium 

35 

24-h 

0.028 

0.033 

0.026 

0.030 

0.027 

.  0.032 

Vanadium 

2 

24-h 

O.OOI 

0.014 

O.OOi 

0.013 

0.00! 

O.GI: 

Zinc 

too 

24-h 

0.046 

0.019 

0.036 

0.015 

0.038 

C.015 

PCOO 

0.00003 

1-y 

0.00000005 

0.015 

0.00000005 

0.013 

0.000000! 

9.02S 

PCDO  +  PCOr  mixtures 

0.00003 

1-y 

o.oooooo/f 

0.017 

o.oooooorl 

0.014 

0.000000/[ 

0.030 

Chlorobenzenes 

35  (3) 

24-h 

0.000005 

0.000006 

0,000005 

0.000005 

0.00003 

O.OGOOi 

Chlorophenols 

20 

(4) 

24-h 

0.000005 

0.00001 

0.000004 

0.0000! 

0.00003 

G.G0C07 

PC3 

0.15 

24-h 

0.0000! 

0.004 

0. 00001 

0.003 

O.OOOOiO 

0.003 

PAH 

O.OOll 

(5) 

24-h 

0.0003 

10.336 

0.0002 

9.068 

0.0002 

7.859 

Notes: 

(1)  as  calcium  oxide 

(2)  as  magnesium  oxide 

(3}  as  trichlorobenzene 

(4}  as  pentachiorophenol 

(5)  as  benzo(a)pyrene 

„  1 
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.L  CCNT:  laxiiua  Aabient  Concentrations  due  to 
Ail  Operation)  Coapareo  with  Proposed 
Aabient  Air  Quality  Standards 


PUMEO  OPCSATIOMS 

PLAMED  0PE8AT1GNS 

Proposed 

201  inr  KILNS  1  I  2 

261  BOF  KILNS  1  1  2 

1 

iir  Quality 

101  m  KILN  3 

201  aor  KILN  3 

Contaiinan: 

Standard 

Averaging 

Max  Cone 

Percent  of 

flax  CoAc 

Percent  of 

(ug/a3) 

Tiae 

(ug/a3) 

Prop  Stds 

(«g/a3) 

Prop  Stds 

Suspended  Particulate 

120 

24-h 

15.872 

S.424 

15.872 

5.424 

60 

i-y 

15.872 

2.074 

15.872 

2.074 

Suipnur  Dioxide 

690 

l-h 

59.019 

8.553 

58.962 

8.545 

275 

24-h 

59.019 

8.80i 

58.962 

6.793 

55 

I-y 

59.019 

8.415 

SB. 962 

8.467 

Carbon  Honoxide 

362GC 

l-h 

22.118 

0.061 

24.467 

0.068 

15700 

8-h 

22.118 

0.079 

24.467 

0.667 

nitrogen  Dioxide 

200 

24-h 

54.492 

11.174 

52.372 

16.739 

Hydrogen  Chloride 

40 

24-h 

1.948 

1.997 

1.948 

1.997 

Ant  inony 

3 

24-h 

O.80OOOS 

0.00006 

0.000005 

o.ooooa 

Arsenic 

0 

24-h 

0.0102 

0.023 

0.IH2 

0.623 

Sariui 

iO 

24-h 

0.003 

O.OII 

0.003 

0.011 

Beryl tiua 

O.Oi 

24-h 

0.08001 

0.061 

0.0000! 

0.6S9 

Boron 

35 

24-h 

0.031 

0.036 

0.031 

6.037 

Cadaim 

Z 

24-h 

0.002 

0.035 

0.002 

0.036 

Caiciw 

iO  (1) 

24-h 

3.940 

16.158 

3.941 

16.163 

Chroaiua 

2 

24-h 

0.N9 

0.235 

0.009 

0.251 

Copper 

50 

24-h 

0.001 

0.001 

0.001 

0.001 

Iron 

4 

24-h 

0.2!3 

2.185 

0.213 

2.i60 

Lead 

5 

24-h 

0.081 

0.663 

0.065 

0.696 

nagnesii* 

100  (2) 

24-h 

0.I6S 

0.068 

0.166 

0.666 

Waiigancse 

10 

24-h 

0.006 

0.033 

0.066 

0.633 

Jlercury 

2 

24-h 

0.004 

0.079 

0.064 

6.091 

Nickel 

2 

24-h 

0.008 

0.159 

0.066 

0.162 

Seleniui 

10 

24-h 

0.0002 

0.101 

0.6662 

0.001 

Silver 

I 

24-h 

0.0002 

o.iia 

0.H02 

0.666 

Teiluriufl 

10 

24-h 

I.IIM2 

O.ONH 

0.0N62 

6.66666 

Tin 

10 

24-h 

0.004 

0.015 

0.004 

0.016 

Titaniua 

35 

24.h 

0.027 

0.031 

0.026 

0.032 

Vanadiun 

2 

24.h 

0.001 

0.013 

0.001 

0.013 

Zinc 

100 

24-h 

0.037 

O.OiS 

0.036 

O.OIS 

PCM 

0.00003 

I-y 

O.IIIIOOl 

0.028 

0.0066HI 

6.636 

PCN  *  PCSf  aiitures 

0.00003 

I-y 

O.OINUrf 

0.031 

6.66666V'| 

6.637 

Chiorobenzenes 

35  (3) 

24-h 

0.00103 

0.0M04 

0.06605 

O.I660i 

CHioropacftols 

21  (4) 

24-h 

0.OIN3 

0.00107 

0.0666$ 

O.ONIO 

PCI 

O.IS 

24.h 

O.IOOII 

0.003 

0.0666n 

0.N3 

PAX 

O.OIil  (S) 

24-h 

0.0N2 

7.866 

0.6662 

7.263 

Motes: 

(1)  as  caiclMi  oxioe 

(2)  as  Mgaesiua  oxide 

(3)  as  tricHloroMaitat 

(4)  as  paatacHlort^Naol 

(S)  as  e«uo(a)pyrtM 

i 
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ST.  LAfflENCE  CEMENT,   INC.    REFUSE  DERIVED  FUEL  STUDY 
ORGANIZATION  STRUCTURE 


SLC  Management 

\ 

^ 

r 

k 

% 

Proiect  Study  Group 

^ 

Community  Liaison  Committee 

-  Chairperson 

-  3  Coniraunity  Liaison  Reps. 

-  4  Municipal  &  Regional  Staff 

^ 

^ 

1 

-  Meadowood  Rattray 

-  Joshua  Creek  Ratepayers 

-  Local  and/or  Regional 

Halton,  Peel,  Mississauga,  Oakville 
-  3  SLC 

V 

Councillors 
-  Mississauga  Citizens 

Environmental  Protection  Assoc. 

i 

f 

X 

\ 

-  other  interested  parties 

• 

1 

\\ 

Proi'ect  Steering  Cornraittee 

4 

RDF  Study  Communications  Office 

c/o  Wayne  Gallant 

Controller 

St.  Lawrence  Cement,  Inc. 
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APPLYIWG  MATERIAL  BALAWCE  TECHWOLOGY 
TO  INDUSTRIAL  WASTE  MANAGEMENT 

by 

W.  R.  Lightowlers,  Ontario  Waste  MaDagement 
Corporation,  Toronto,  Ontario 


In  the  area  of  Vaste  Manageaent  and 

Environaental 

and  often 

years  to  a  point  where  the 

issue .   is 


indeed  in  all  aspects  of 


tal  Management,  we  find  ourselwes  in  rapidly  changing 
bewildering  situations.   Ve  have  evolved  in  a  few  short 


_-  environaent,  which  used  to  be  a  non 

now  a  challenge  which  absorbs  the  highest  levels 
Managerial   and   technological   talent.     In   -^  '    ^^-- 


this   tiae   of 


of 
rapid 
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change,  there  are  some  important  trends  that  cannot  be  ignored  by 
the  modern  Environmental  Manager. 

Standards 

There  has  been  a  constant  trend  to  higher  and  tighter 
environmental  standards  in  all  areas.  In  enlightened 
circles  the  issue  is  no  longer  to  meet  standards  bat  to 
anticipate  trends  and  prepare  for  future  changes  in 
standards.  The  management  of  change  is  a  serious  issue 
for  anyone  working  in  this  field. 

Management 

The  importance  of  environmental  issues  such  as  cost, 
compliance  and  liability  have  raised  the  level  of 
environmental  concerns  to  the  top  management  level. 
Growth.  new  development  and  even  the  viability  of 
existing  activities  can  be  challenged  by  the  pressures 
of  sound  environmental  management.  These  issues  are 
now  finding  their  way  onto  the  agendas  of  Vice- 
Presidents,  Presidents  and  Boards  of  Directors. 

Apprgtch 

There  is  a  rapidly  growing  change  from  the  maaageaent 
of  symptoms  to  a  closer  investigation  of  tho  root 
causes  and  opportunities  related  to  environmental 
management.  Production  processes  which  were  once 
considered  to  be  tacred  and  coafidaatial  aspects  of 
industrial  activity  are  now  considered  as  fair  gaae  for 
the  evaluation  of  environmental  aaoagemeat  practice. 
Haaageri  are  now  beginning  to  focus  on  these  more  basic 
areas  in  order  to  find  cost-effective  solutions  to 
environmental  problems. 

I  would  like  to  focuv  oD  tne  last  of  these  tnr***'  tartars  and  its 
impact  on  the  evolution  of  waste  management  practice.  It  it 
iaportant  to  understand  that  all  three  of  these  treads  are 
interrelated  and  that  aay  discussion  of  changing  approach  will 
also  have  a  connection  to  the  existing  treads  ia  ttaadards  and 
aanageaent  philosophy. 
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In  the  field  of  waste  management,  there  has  been  a  historical 
focus  on  "end  of  the  pipe'  problems.  This  has,  in  part,  stemmed 
from  the  fact  that  regulatory  pressure  has  been  directed  towards 
the  emission,  waste  or  effluent  that  leaves  an  industrial 
property.  Waste  management  systems  have  been  developed  to  deal 
with  the  quality  of  an  air  or  water  emission  from  a  plant  with 
the  characteristics  of  the  effluent  providing  the  key  design 
parameter . 

We  are  now  beginning  to  understand  that  the  sources  of  effluent 
contamination  may  provide  us  with  some  better  alternatives  for 
economic  and  effective  waste  management.  This  new  focus  on  the 
source  of  contamination  takes  us  a%ay  from  the  plant  gate  and 
back  into  the  details  of  the  various  manufacturing  processes  that 
create  the  contamination.  This  approach  to  waste  management  may 
require  a  different  type  of  knowledge  to  solve  waste  management 
problems  than  the  technical  knowledge  of  common  waste  management 
technology.  The  needs  of  the  manufacturing  process  now  become 
the  focus  of  the  waste  management  problem  solver. 

This  may  not  be  news  to  anyone  that  has  been  immersed  in  solving 
industrial  waste  management  problems  over  the  last  few  years,  but 
there  is  little  documentation  of  these  p rob lem- s olving 
procedures  in  recent  publications.  This  may  be  because  of  the 
nature  of  the  problems  themselves.  We,  and  especially  the 
public,  have  been  conditioned  over  time  to  think  of  waste 
management  problems  as  homogeneous  problems  that  can  be  solved 
with  simple  methods. 

We  are  urged  to  recycle,  reduce,  eliminate,  reuse  or  otherwise 
manage  these  wastes  with  little  understanding  of  the  true  nature 
of  the  individual  problems.  The  problems  in  waste  management 
often  do  not  go  away  when  these  magic  words  are  spoken.  Each 
problem  is  a  unique  challenge  in  which  "off  the  shelf"  solutions 
are  used  with  great  caution. 

Recognizing  the  individual  nature  of  waste  management  problems, 
OWMC  in  1986,  began  a  process  which  would  provide  a  procedure 
that  could  be  applied  to  solve  some  of  these  waste  management 
problems.  The  problem  was  easy  to  express  but  the  solution 
proved  to  be  very  evasive. 

We  wished  to  create  a  manual  which  simply  outlined  a  set  of 
procedures  to  help  with  the  cost-effective  management  of  wastes 
in  industrial  plants.  Since  so  many  industries  do  not  have  the 
benefit  of  professional  chemists  and  engineers  to  assist  in  the 
waste  management  area,  we  wished  to  create  a  manual  which  could 
be  used  effectively  by  people  that  understood  their  own 
processes,  although  they  may  not  be  familiar  with  waste 
management  technology. 

The  development  of  this  approach,  although  originally  mired  in 
the   inability   to   speak   of   waste   management   issues   in   non- 
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technical  terms,  becane  a  valuable  exercise  in  understanding  the 
best  ways  of  applying  some  sioiple  aanagenent  techniques  to 
provide  an  increased  neasure  of  environaental  protection. 

The  objective  of  the  aanual  project  was  to  give  industry  soae 
siaple  direction  which  would  result  in  the  iaproweaent  of  their 
waste  sianagenent  procedures.  The  ultisiate  outcoae  should  then  be 
the  reduction  in  the  volumes  of  waste  and  contamination  that  will 
have  to  be  absorbed  in  the  environment  or  be  treated  or  destroyed 
by  waste  management  technology. 

Ve  wished  to  illustrate  to  industry  the  fact  that  many  waste 
management  techniques  can  actually  provide  a  financial  benefit 
especially  in  comparison  to  the  cost  of  full  BAT  treatment. 

Ve  wished  to  help  companies  comply  with  the  lavs  protecting  our 
water  and  air. 

Our  last  wish  was  to  help  industry  understand  and  apply  a 
hierarchical  approach  to  waste  management  so  as  many  resources  as 
possible  could  be  saved  through  reduction,  reuse  and  recycling 
requiring  only  a  minimum  of  treatment  and  disposal  as  the 
ultimate  solution  of  waste  management  problems. 

The  focus  of  our  work  was  to  isolate  on  the  production  processes 
that  generate  the  wastes  to  better  understand  the  nature  of  th« 
problems.  In  developing  this  greater  understanding  of  the 
creation  of  the  problems,  there  are  often  many  more  options 
presented  to  us  for  their  solution. 

Understand  the  root  problems. 

Isolate  the  sources  of  contamination. 

Prioritize  the  problems. 

Evaluate  the  options. 

Make  changes. 

The  Waste  Audit  and  teduction  Manual  (WAllil 

The  VAtM  was  finally  produced  in  lf87  after  carefal  prodnction 
and  more  important  car«fal  t«ttisg.  The  manual  is  8  7  pages  in 
length,  but  only  the  first  2t  pages  are  used  to  provide  the 
procedures.  The  remainder  of  the  manual  presents  three  case 
studies  where  prncticnl  •xnaples  of  the  use  of  these  procedures 
are  given.  Caae  studies  for  a  printed  circuit  board 
manufacturer,  a  steel  pickling  process  and  a  detergent 
■namf  nctnring  process  are  used  to  enforce  the  principles 
explained  in  the  manual  itself. 

The  basis  of  the  waste  management  procedures  that  are  developed 
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stem  from  the  application  o£  material  balance  methodology  from  a 
slightly  different  perspective.  Material  balance  methods  are 
well  developed  for  the  determination  of  cost  of  production  and 
for  the  isolation  of  cost  problems  within  the  industrial 
processes  that  exist  in  a  manufacturing  plant.  The  concept  of 
material  balance  is  pushed  a  little  further  to  include  the  normal 
environmental  problems  associated  with  aqueous  effluent,  air 
emissions  and  solid  and  liquid  waste  streams. 

The  methodology  consists  of  a  six-phase  approach.  Each  phase  is 
necessary  to  develop  an  understanding  of  the  movement  and 
tracking  of  contaminants  in  the  manufacturing  processes  and  to 
get  an  understanding  of  the  best  ^options  for  economical  waste 
management.  The  following  is  a  brief  account  of  the  six  phases 
in  the  WARM  approach. 

1 .  Understanding  the  Processes  in  Your  Plant 

The  unit  processes  in  the  manufacturing  facility  are 
listed  and  then  process  flow  diagrams  are  developed  to 
understand  the  flow  of  materials  amongst  the  processes. 
The  level  of  detail  required  for  this  work  can  vary 
dramatically  depending  on  the  nature  of  the  processes 
and  the  nature  and  location  of  the  areas  where 
contamination  develops. 

2 .  Defining  Process  Inputs 

The  raw  materials  and  other  resources  required  to 
perform  each  unit  process  are  identified.  Such  things 
as  storage  and  handling  losses,  water  usage  and 
material  reuse  are  identified  in  this  phase. 

3 .  Defining  Process  Outputs 

In  a  similar  manner,  process  inputs  are  identified. 
Wastewater  flows  and  waste  removed  for  disposal  must  be 
included.  Many  of  the  outputs  will  be  the  inputs 
required  for  other  processes. 

4.  The  Material  Balance  Study 

Information  on  the  inputs  and  outputs  to  processes  are 
assembled  and  preliminary  material  balance  calculations 
are  evaluated.  At  this  time,  it  is  frequently 
necessary  to  return  and  better  define  some  of  the 
process  inputs  and  outputs  to  better  establish  material 
flows  within  processes.  This  refining  process  must  be 
done  to  better  prepare  for  the  evaluation  of  management 
alternatives . 

5 .  Identifying  Waste  Reduction  Alternatives 

Obvious   waste   redu.ction   actions   can   frequently   be 
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identified  and  implemented  with  little  need  for  further 
technical  evaluation.  Areas  can  nov  be  isolated  to 
find  the  best  place  to  target  waste  management  effort. 
Long-term  management  strategies  can  be  proposed  for 
future  effort. 

6 .  Cost/Benefit  Analysis  and  Implementing  Action  Plan 

Careful  evaluation  of  the  cost/benefit  of  wast* 
management  alternatives  are  now  conducted  to  optimiztt 
the  waste  management  effort.  When  process  or  operating 
changes  are  implemented,  the  results  should  be  an 
improved  system  of  production  efficiency  and  more 
effectively  managed  waste  problems. 

There  has  been  a  considerable  amount  of  work  done  in  the  field  of 
waste  auditing.  Most  of  this  work  has  been  oriented  towards  the 
issue  of  compliance  with  regulatory  standards  for  treatment, 
disposal,  air  or  water  emissions.  The  WARM  is  a  manual  which  has 
been  designed  to  apply  simple  material  balance  methodology  to  the 
field  of  waste  management  in  a  way  that  can  be  understood  by 
manufacturing  process  operators. 

This  type  of  methodology  can  be  conducted  at  a  simple  lewel  by 
operating  personnel  or  at  the  other  end  of  the  spectrum  by 
trained  engineers  delving  into  complex  interactions  of  raw 
materials,  processes  and  waste  or  at  any  level  in  between.  OVMC 
hopes  that  the  use  of  the  VARM  approach,  supported  by  training 
and  professional  assistance,  will  be  one  more  step  in  th« 
improvement  of  waste  management  in  Ontario. 

The  Vaste  Audit  and  Reduction  Manual  can  be  purchased  from  the 
OVTARIO  VASTE  MANAGEMENT  CORPORATION  for  a  cost  of  $  23.00  per 
copy. 

OITARIO  VASTE  MANAGEMENT  CORPORATION 

2  Bloor  Street  Vest 

Toronto,  Ontario 

M4V  3E2 

Telephone   416  923  2918  (Toronto)  or  1  800  268  1179 

Paz         416  923  7S21 
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OVERVIEW  OP  THE  CAP  PROGRAM 
(REGULATION  308) 

by 
JohD  M.  HewiDgs,  Air  Resources 
Branch,  Environment  Ontario 
Toronto 

A  review  of  the  Province  of  Ontario's  air  ■■nn— int  prograa  was  c< 
■enced  in  1983.   At  this  tiae,  a  coaprebaasiv*  survey  of  the  existing 
prograa  was  inltlatad  "   idttntifying  the  co«poo«at  parts,  their  individ- 
ual roles  and  intarralaticmships. 

A  recognition  of  the  pivotal  iaportance  of  Regulation  308  Air  Pollution 
"  General  steaned  froa  the  coaprehensive  review  process  and  it  was 
decided  to  exaaina  it  in  detail  in  order  to  suggest  possible  aaend- 
aents.   To  this  aia  seven  coaaittees  were  struck  within  the  Ministry  of 
the  Environaent  to  axasdne  specific  aspects  of  the  regulation  in 
detail.   These  coaaittees  took  varying  aaounts  of  tiae  to  produce  final 
reports  -  the  group  charged  with  the  responsibility  for  ayaafnins  tlia 
aodelling  provisions  of  the  regulation  (which  was  coabinad  vith  tba 
group  looking  at  long  range  transport  of  air  pollutants)  took  ovar  a 
year  and  several  meetings  to  coaplete  its  task  whereas  others  such  as 
the  one  with  responsibility  for  reporting  on  the  provisions  in  tha 
current  regulation  relating  to  the  Air  Pollution  Index  and  tba  possible 
consequence  of  adding  the  proposed  Air  Quality  Index  held  only  ooa 
aaeting  and  was  finished  its  task  in  a  aatter  of  weeks. 

Following  the  production  of  the  coaaittees'  reports,  it  vas  decided  to 
hold  a  workshop  to  expose  tha  findings  to  a  vidar  audience  and  to  seek 
input  as  to  possible  directions  for  further  stiidy  of  the  Regulation.  A 
workshop  was  held  in  November,  1985  with  an  invited  audisnca  represen- 
tative of  the  wide  spectrum  of  interests  in  the  regulation.   At  this 
workshop  the  Ministry  made  presentations  on  key  areas  such  as  aodel- 
ling; there  were  sessions  on  the  specific  sections  of  ths  regulations; 
and  plenary  sessions  at  which  reports  froa  the  workshop  ssssions  were 
presented  by  the  workshop  chairaen  and  to  which  the  audiance  was 
encouraged  to  add  further  coaaents.  A  transcript  of  tha  planary  ses- 
sions was  aade  and  suaaaries  of  the  workshops  produced  froa  the  secre- 
taries' notes.  These  were  published  and  asds  available  to  participants 
and  others  on  the  Ministry's  aailing  lists.  Tbey  have  also  besn  repro- 
duced in  the  docuaents  associatad  vith  tba  prasaat  stags  of  ths 
initiative  (Appendix  G). 

Steaaing  directly  froa  the  workshop  there  was  a  reqvast  for  a  farther 
specialized  aeeting  to  discuss  the  aodelling  proposals.  This  was  bald 
in  April,  1986.   Proceedings  of  this  aeetiag  ware  also  produced  and 
these  are  also  svailable  in  the  docuaents  associated  with  the  discas- 
sioB  pspsr  (Appendix  6) . 

Using  ths  proceeding  of  tha  workshops  ,  fortksr  inputs  froa  cerrsspond- 
ents  and  Internal  ainistry  discussions,  staff  than  started  to  put 
together  the  proposals,  now  known  as  the  Class  Air  frotraa  (CAP). 
Theae  propoaals  were  released  for  public  rawioa  in  Wowsafcar  1987  aad 
tha  Minister  indicated  that  coaaaats  would  be  welcoaad. 


TK  CAP  nOOMML 

Tha  CAP  prograa  has  as  its  coroeratooe  a  rscc—anditioo  that  tba 
Ministry  should  abandon  tha  axlating  systaa  of  avsluatiag  aalssioos  to 
the  ataosphere  which  uses  point  of  iaplngsasnt  aodsls.  la  its  place,  a 
systaa  which  aaadatas  aiaiaua  lava  Is  of  salssioa  CMitroi  based  oa  tbs 
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nature  of  the  contaminants  being  emitted  and  the  availability  of 
measures  to  control  them,  combined  with  the  use  of  a  more  comprehen- 
sive, state  of  the  art  package  of  models  for  establishing  probable 
attainment  of  satisfactory  air  quality,  is  recommended.   It  is  suggest- 
ed that  levels  of  satisfactory  air  quality  should  be  stated  as  legally 
enforceable  standards ,  and  that  such  standards  should  be  set  by  a 
committee  with  some  form  of  public  representation. 

In  the  discussion  document  two  schemes  for  establishing  appropriate 
levels  of  control  technology  are  presented  -  a  two  level  scheme  and  a 
three  level  scheme.   For  both  schemes,  it  is  suggested  the  decision  on 
the  appropriate  level  of  control  should  be  based  on  a  contaminant  scor- 
ing system  which  takes  account  of  various  characteristics  of  contami- 
nants.  The  parameters  which  might  be  incorporated  into  the  system  are 
toxicity  (carcinogenicity,  mutagenicity,  lethal  and  sublethal  effects), 
mutagenicity,  persistence/bioaccumulation,  and  transportability  from 
one  environmental  medium  to  another.   A  tentative  set  of  combining 
rules  for  adding  the  scores  for  the  various  parameters  is  presented  in 
the  proposals.   It  is  suggested  that  the  group  of  contaminants  with  the 
highest  scores  would  require  a  very  high  level  of  emission  control  - 
this  level  is  identified  in  the  proposals  as  Lowest  Achievable  Emission 
Rate  (LAER)  -  the  U.S.  designation  for  controls  required  on  new  sources 
in  non-attainment  areas  -  although  the  required  level  of  technology 
suggested  is  that  equivalent  to  the  best  proposed  or  in  operation  any- 
where in  the  world.  The  second  category  is  identified  as  Best  Avail- 
able Control  Technology  -  Economically  Achievable  (BACT-EA)  -  the  U.S. 
nomenclature  used  for  controls  required  on  new  sources  in  attainment 
areas.   Again,  although  in  evolving  the  required  emission  rates  U.S. 
determinations  would  probably  be  used,  a  slightly  different  definition 
is  contained  in  the  proposals  to  ensure  industry  economics  rather  than 
plant  economics  are  used.  The  third  category  of  control  suggested  is 
identified  as  New  Source  Performance  Standards  (NSPS)  or  Reasonably 
Available  Control  Technology  (RACT)  -  the  U.S.  minimxim  requirements  for 
new  or  modified  specific  categories  of  source  in  all  areas,  and  for 
existing  sources  in  non-attainment  areas  respectively.  A  somewhat 
lower  minimum  level  of  control  is  indicated  for  this  category  with  a 
heavy  emphasis  on  what  is  economically  appropriate  down  to  the  indiv- 
idual plant  level. 

In  its  proposals  the  Ministry  of  the  Environment  has  identified  a 
number  of  mechanisms  by  which  maximum  emission  rates  might  be  identi- 
fied and  used  under  this  system.   It  is  suggested  that  the  actual  work 
of  evolving  the  appropriate  limits  could  be  undertaken  by  proponents 
using  Ministry  guidelines;  by  the  Ministry;  or  by  representative  com- 
mittees working  on  an  industrial  sector  approach.  The  limits  them- 
selves might  be  stated  in  terms  of  actual  mandated  control  technologies 
with  set  emission  restrictions;  percentage  removal  established  by 
contaminant  class;  or  as  emission  limits  (per  unit  of  product  or 
concentration  in  the  exhaust  gases)  . 

Under  the  CAP  proposals,  once  a  proponent  has  selected  the  appropriate 
control  technology  there  is  a  requirement  to  input  critical  parameters 
into  dispersion  models  to  prove  that  the  second  line  of  defense,  a 
satisfactory  level  of  ambient  air  quality  (as  defined  by  air  quality 
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standards),  will  be  achieved.  The  aodels  which  the  Ministry  is 
currently  advocating  for  use  in  Ontario  are  included  in  a  new  nodel 
package.   This  package  attempts  to  take  account  of  the  the  full  rang« 
of  meteorological  (dispersion)  conditions  found  in  the  Province  of 
Ontario  and  to  incorporate  state  of  the  art  aodels  suitable  for  regula- 
tory use . 

Another  fundamental  change  being  proposed  under  CAP  is  that  certifi- 
cates of  approval  (to  construct  a  source  of  contaminant  emissions  to 
the  atmosphere)  should  be  replaced  by  two  part  certificates  -  to  con- 
struct and  operate  -  and  that  the  oi>erational  sections  should  be  renew- 
able.  Currently,  certificates  of  approval  are  issued  with  no  expiry 
date,  and  provided  no  change  is  made  to  the  facility  are  without  recall 
-  leaving  the  Ministry  with  measures  such  as  Section  126  (Provincial 
Officers')  Reports  and  subsequent  Control  Orders  as  the  only  remedial 
measures.   The  proposals  suggest  that  proponents  should  be  required  to 
obtain  a  certificate  to  construct  and  operate,  and  that  the  latter  part 
should  be  renewable.   Currently,  it  is  being  suggested  that  the  renewal 
period  should  be  every  ten  years.  This  would  enable  the  Ministry  to 
ensure  that  adequate  control  of  emissions  is  being  maintained  and, 
particularly  in  the  case  of  sources  of  contaminants  deeond  to  b«  poten- 
tially harmful,  that  controls  are  updated  on  regular  basis  in  line  with 
latest  developments. 

Aaong  the  conditions  which  it  is  anticipated  might  be  included  on  tlM 
oparational  part  of  the  proposed  certificates  of  approval  to  construct 
and  operate  are  indicators  of  system  performance  -  these  could  include 
continuous  emission  monitoring,  minimum  stack  temperature,  pressure 
drop  across  baghouses  etc.   It  has  also  been  proposed  that  wher«  deemed 
necessary  that  ambient  monitoring  might  be  required. 

In  addition  to  these  proposals  for  change  which  will  mffmct  thm  cmrti- 
ficate  of  approval  process  the  CAP  proposals  also  deal  with  the  subject 
of  visible  emissions.   In  reality  the  Ministry  has  been  using  an 
equivalent  to  the  Method  9  method  of  determining  opacity  rather  than 
thm  Emission  Density  Chart  referred  to  ia  tlie  existing  regulation.  The 
Ministry  is  proposing  therefore  to  include  the  Method  9  approach  in  the 
revised  regulation. 


IMPLEMEKTATION  PIOPOfiALS 

It  is  recognixed  that  profound  changes,  such  as  are  being  pgopo«»d  ia 
CAP,  vill  rmquire  a  careful  and  lengthy  phasing  in  period.  The  model- 
ling package,  subject  to  whatever  changes  result  from  tlM  oagolng  dis- 
cussion process,  is  currently  fully  operable  for  single  sourc^a  and 
•iapla  soorca  sitttatioos.  Necessary  bacKt'0^>&^  ambient  air  quality 
data  ho«#ever  are  not  yet  available  for  mUKf  coatamiaants.  IlMse  will 
have  to  be  obtained  by  propooeats,  perhapa  duriag  the  plaamiag  process, 
or  will  have  to  ba  geaaratad  by  the  Hiaistry**  Air  Hooitoriag  Program. 
The  evaluation  of  contaminants  am  tba  othar  haad,  avaa  if  tkm   scoring 
system  propoaad  it  adopted  es  praaamtad,  ia  not  iiall  advaacad.  At  this 
poiat  la  tiat,  oaly  a  liaitad  auabar  of  coaaoe  air  coatamiaanta  have 
been  scored  (ia  caaaectioa  witli  oekur  Ministry  laitiativaa).  Complete 
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scoring  of  the  remaining  contaminants  will  take  considerable  time, 
although,  by  using  abbreviated  screening  searches  of  the  literature  it 
will  be  a  relatively  easy  task  to  evolve  a  scheme  for  prioritizing  the 
process. 

Under  the  proposals  as  written,  it  is  anticipated  that  all  existing  and 
new  LAER  and  BACT-EA  contaminant  sources  will  be  brought  into  compli- 
ance with  the  proposed  regulation  through  the  certificate  of  approval 
to  operate  mechanism  within  five  years  of  promulgation  of  the  regula- 
tion.  During  this  time  a  number  of  situations  will  probably  occur 
requiring  special  consideration.   These  include;  changes  to  existing 
operations  requiring  new  certificates  of  approval  where  improvements  in 
air  quality  will  result;  facilities  which  have  received  certificates  of 
approval  to  construct  but  have  not  reached  the  point  of  operation; 
facilities  subject  to  Control  Orders;  proposals  for  new/changed  facili- 
ties in  noncompliance  areas;  sources  of  small  emissions  or  small  quan- 
tities of  environmentally  significant  contaminant (s)  in  large  innocuous 
gas  streams;  situations  where  modelling  indicates  that  intermittent 
control  might  be  required  under  certain  meteorological  conditions;  and 
situations  where  modelling  indicates  the  potential  for  a  small  number 
of  inconsequential  annual  exceedances.   In  all  these  areas  the  Ministry 
has  sought  to  anticipate  and  recognize  the  genuine  concerns  of  industry 
while  retaining  the  integrity  of  the  proposals.   Accordingly,  the 
following  suggested  courses  of  action  are  included  in  the  proposals: 


o 


o 


o 


o 


o 


o 


provided  a  valid  approval  is  in  force,  no  exceedance  of  existing 
standards  is  indicated,  LAER  contaminants  are  not  involved,  and  a 
net  air  quality  improvement  will  result,  an  automatic  triggering  of  a 
full  plant  reapproval  requiring  upgrading  of  all  emission  control 
technology  and  use  of  the  new  ambient  air  modelling  system,  should 
not  be  required 

where  approval  has  been  obtained  but  construction  has  not  been  com- 
pleted at  the  time  of  promulgation,  facilities  emitting  BACT-EA  or 
LAER  contaminants  would  only  be  able  to  proceed  after  a  review  by  the 
Director  indicates  that  the  control  technology  being  used  is 
consistent  with  the  intent  of  the  regulation 

in  noncompliance  situations  where  Control  Orders  are  issued  these 
should  reflect  the  new  regulation  immediately  upon  promulgation 

in  cases  where  more  than  one  operation  is  deemed  to  be  responsible 
for  a  problem  situation  the  burden  of  control  should  be  shared  among 
all  the  contributing  sources 

no  new  sources  deemed  likely  to  exacerbate  an  existing  noncompliance 
situation  would  be  approved 

the  Ministry  of  the  Environment  recognizes  the  need  to  write  an 
exemption,  probably  in  the  form  of  guidelines,  for  small  sources  of  a 
single  contaminant  and  complex  sources  containing  traces  of  specific 
contaminant (s)  known  to  have  a  very  significant  environmental  effect 
-  three  approaches,  an  emission  cap,  a  concentration  limitation 
approach  which  assumes  a  very  conservative  dispersion  factor,  and  a 
combination  approach  are  examined  in  the  proposals 
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intermittent  control  systems  are  acknowledged  as  a  sound  way  of  deal- 
ing with  intermittent,  meteorologically  based  nonco^liance  situa- 
tions, and  under  specific  conditions  are  suggested  as  a  means  of 
overcoming  possible  problems  indicated  by  the  modelling 

to  prevent  the  approval  process  being  driven  by  overly  conservative 
modelling,  it  is  proposed  that  for  non-acutely  toxic  emissions  with  < 
one  hour  (or  less)  standard  that  the  eighth  worst  predicted  hourly 
value  (99.9  percentile)  should  be  used. 


THE  PUBLIC  REVIEW  PROCESS 

Following  release  of  the  proposals,  in  order  to  i^>rov«  circulation  and 
understanding  of  the  CAP  program.  Ministry  staff  held  20  public  meet- 
ings -  each  consisting  of  an  informal  afternoon  session,  and  a  more 
formal  evening  session  with  a  question  period;  meetings  with  11  indus- 
try groups  and  3  other  government  groups;  and  an  open  workshop. 
Proceedings  of  all  of  these  meetings  were  recorded  and  it  is  intended 
to  incorporate  these  into  the  comotents  received  on  the  proposals. 

In  the  next  stage  of  the  program,  it  is  anticipated  that  the  submis- 
sions made  to  the  Ministry  will  be  reviewed  in  detail  and  that  a 
response  document,  outlining  the  various  groups*  concerns,  together 
with  the  Ministry's  position,  will  be  produced.   This  document  will  be 
published.  Concurrently,  the  Ministry  is  producing  an  economic  evalu- 
ation of  the  proposals  which  will  be  submitted  to  Cabinet  prior  to,  or 
together  with  a  Draft  Regulation.  The  Draft  Regulation  will  be 
published  and  subject  to  a  public  comment  period  of  at  least  US   days. 

It  should  be  emphasized  that  regardless  of  the  fixmd  points  in  this 
timetable  that  the  Ministry;  continues  to  welcome  comments  on  its  prop- 
osals at  any  stage  in  the  proceedings.   A  firm  commitment  to  public 
involvement  is  an  integral  part  of  the  program  since  the  Ministry  firm- 
ly believes  that  consultation  results  in  better  legislation.   Certain- 
ly, the  process  to  date  indicates  that  this  approach  is  Justified  in 
terms  of  the  number  and  quality  of  comments  received,  and  it  Is  antici- 
pated that  this  will  translate  into  an  equitable  set  of  rules  which 
will  guarantee  the  preservation  of  Ontario's  air  quality. 
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IMPLICATIONS  OF  PROPOSED  REGULATION 
308  ON  INDUSTRY 

by 
B.  Weisman,  President,  S0PH06  Inc., 
Environmental  Management  Consultants, 
Richmond  Hill,  Ontario 


1.  miRODUCTICN 

The  Clean  Air  Program  (CAP)  introduced  by  the  Ontario  Ministry  of  the 
Environment  in  November  1987  proposes  a  major  shift  in  the  principles  and 
practice  of  air  regulation  in  Ontario.  In  order  to  begin  implementation  of 
the  CAP,  the  OME  has  developed  a  discussion  document  which  outlines  a 
program  for  the  revision  of  the  General  Air  Regulation  (the  current 
Regulation  308),  and  has  allowed  a  four  month  period  ending  in  April  1988 
for  responses  to  this  document  from  industry  and  concerned  citizens. 
Following  review  of  the  responses,  the  Ministry  will  draft  a  new  regu- 
lation. 

The  objective  of  this  paper  is  to  sumnarize,  albeit  in  a  very  cursory 
■anner,  the  major  implications  on  industry  in  Ontario  of  the  propossd 
revision,  to  the  extent  that  these  have  been  identified  at  this  point.  Ths 
■iBSiiiiy  draws  on  the  initial  analyses  carried  out  by  a  nunter  of  industrial 
sectors,  and  available  to  me  through  my  involvenent  with  their  deliber- 
ations. It  will  also  be  clear  frcn  the  following  that  the  short  tlJM  frans 
available  for  response,  as  well  as  the  vague  nature  of  the  proposals  havv 
prevented  the  carrying  out  of  econcnic  inpact  analyses  of  even  a  prelimi- 
nary nature.  For  this  reason,  the  major  issues  addressed  in  this  paper*  as 
well  as  in  the  industry  responses,  deal  with  regulatory  feasibility  and 
only  secondarily  with  the  issue  of  the  economic  burden  on  industry. 
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2.  SCOPE  OF  CAP  PROPOSAL 

The  discussion  docijment  proposes  three  major  shifts  in  the  way  in 
which  air  quality  is  regulated  in  Ontario: 

i)  a  level  of  emissions  control  will  be  mandated  for  each 
industry  (the  mechanism  for  defining  the  level  is  not  deter- 
mined at  this  time)  and  will  constitute  a  requirement  for  all 
facilities  without  regard  to  the  state  of  the  air  quality  in 
the  region. 

ii)  a  greatly  expanded  list  of  controlled  contaminants, 
together  with  a  classification  scheme  which  would  determine  the 
level  of  concern  for  the  contaminant  in  terms  of  health  and 
vegetation  impacts.  The  toxicity  classification  would  be  used 
in  imposing  the  appropriate  control  option. 

iii)  a  total  airshed  approach  to  the  permitting  of  air  emis- 
sions, as  a  second  level  of  control.  This  would  require  that 
any  applicant  for  a  permit  first  include  the  most  stringent 
level  of  control  as  appropriate  for  the  contaminant  and  the 
industry  sector,  and  then  determine  the  combined  impact  of  all 
sources  in  the  airshed,  with  the  new  source  included,  by  the 
use  of  mathematical  dispersion  modeling.  Should  the  total 
impact  exceed  the  appropriate  standard,  the  proponent  would  be 
required  to  determine  what  additional  measures  would  bring 
about  compliance  of  the  total  airshed. 

The  thrust  of  the  revision  is  seen  to  be  along  several  directions: 
firstly,  the  traditional  alternative  of  dispersive  control  of  ground  level 
concentrations  as  the  primary  mechanism  will  no  longer  be  acceptable  as  a 
control  measure;  the  expanded  contaminants  list  is  intended  to  bring  more 
facilities  within  the  scope  of  the  air  regulation;  and  the  proponent  will 
not  be  evaluated  in  isolation  as  is  presently  done,  but  must  demonstrate 
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ocnpllance  of  the  airshed  as  a  whole  with  mandated  air  quality  standards. 

Although  the  discussion  document  addresses  many  of  the  provislonB 
which  the  new  regulation  will  encconpaLSS,  it  leaves  a  nisnber  of  issues 
CGnpletely  open  and  seme  of  the  others  in  the  form  of  alternative  options. 
For  exanple,  the  document  implies  that  the  revision  of  Regulation  308  is 
only  one  component  of  the  CAP  program;  however,  there  is  no  indication  of 
the  other  significant  changes  being  contemplated.  Since  some  of  the 
airshed  provisions  of  the  CAP  necessarily  implicate  sources  which  are  not 
subject  to  Regulation  308,  it  is  crucial  that  the  full  scope  of  the 
changes  be  known  in  order  to  produce  a  well  founded  assessment.  Thus,  if 
some  of  the  perceived  problems  of  the  revised  regulation  are  daalt  with  in 
the  unannounced  ccnponents  of  CAP,  it  would  have  been  very  useful  to  be 
aware  of  these  in  formulating  the  response. 

Options  left  open  at  this  stage  include  the  choice  of  two  or  three 
levels  of  control  technology  along  with  the  ranking  of  each  of  the 
substances  on  the  prescribed  list  of  250  contaminants.  Since  this 
classification  is  crucial  to  determining  potential  process  and  control 
eguipoient  requirements,  this  ambiguity  can  of  itself  prevent  the  dwelop- 
■ent  of  an  econcoic  impact  assessment  of  the  regulation. 

Although  a  preliminary  assessment  of  the  scope  of  the  regulation  can 
be  obtained  from  the  available  information  in  the  discussion  document,  it 
is  to  be  expected  that  many  of  the  implications  are  not  clearly  understood 
at  this  time.  This  results  primarily  from  the  lack  of  familiarity  with 
this  type  of  regulatory  approach  both  within  industry  and  the  Ministry. 
The  U.S.  is  still  in  the  process  of  resolving  some  of  the  inuee  after  it 
introduced  a  regulatory  framework  along  these  lines  (but  of  much  narroMsr 

)  MM 
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3.  IMPLICATIONS  OF  PROPOSED  REGULATION 

Enviroimiental  Quality 

It  is  an  accepted  proposition  both  by  Industry  and  the  Ministry  that 
the  imposition  of  control  of  emissions  at  source  will  lead  to  better  air 
quality  than  is  presently  achieved  using  a  combination  of  source  control 
and  dispersion.  This  is  based  on  the  dfeage  that  "what  goes  up  must  come 
down".  It  should  not  be  forgotten,  however,  that  what  doesn't  go  up  can 
also  end  up  in  the  environment  in  the  form  of  liquid  effluent  and  solid 
waste.  The  discussion  document  does  not  address  the  issue  of  the  impact  on 
the  total  environment  of  industrial  and  other  activity,  and  therefore 
cannot  make  the  claim  that  the  environment  on  the  whole  will  be  improved. 
The  proposal  also  fails  to  deal  with  the  question  of  other  contributing 
sources,  such  as  mobile  and  roadway  emissions,  and  influx  fran  other 
jurisdictions.  For  some  locations  and  some  contaminants  these  sources  will 
far  outweigh  the  regulated  sources,  so  that  no  demonstrcible  benefit  to  the 
environment  will  result  from  controlling  the  industrial  sources. 

The  airshed  approach  to  permitting,  if  not  comprehensively  applied 
through  a  planning  process,  can  lead  to  disincentives  to  additional  source 
control  beyond  the  minimum  necessary  to  meet  the  air  quality  standard. 
This  results  when  a  source  of  emissions  is  forced  to  maintain  a  histori- 
cally obtained  share  of  the  airshed  for  purposes  of  future  expansion. 

These  considerations  do  not  invalidate  the  approach  being  proposed; 
however,  they  point  to  the  need  for  a  more  thorough  assessment  of  the 
overall  implications  of  the  proposal  within  the  context  of  the  actual 
situation,  taking  full  account  of  all  contributing  sources  and  all 
compartments  in  the  environment. 


-  126  - 


Continued  (^p>eration  of  Industry  In  Ontario 

The  approach  to  air  emissions  permitting  suggested  in  the  Discussion 
Document  creates  the  real  possibility  that  some  industrial  installations 
will  be  shut  down  in  Ontario.  This  results  from  a  oonbination  of  the  two 
requirements  that  all  existing  installations  must  be  relicensed  uzxier  ttm 
new  regulation  within  a  fixed  time  interval  after  prcraolgation  (presently 
suggested  as  five  years)  and  that  they  demonstrate  compliance  of  the  total 
airshed  with  the  standards.  Where  the  present  air  quality  is  in  violation 
of  the  proposed  standard  even  in  the  absence  of  the  proponent  source «  as 
is  the  case  for  suspended  particulate  in  Southwestern  Ontario  where  tbs 
industrial  sources  are  not  the  major  contributors,  the  only  case  for  which 
approval  to  continue  operation  would  presumably  be  given  would  be  that  of 
zero  emissions  of  the  contaminant. 

A  similar  situation  faces  the  installation  which,  after  ths  incor- 
poration of  the  mandated  control  equipment,  still  cannot  dssmstrate 
ocnpliance  with  the  standard.  This  can  happen  because  the  standard  is  very 
stringent,  for  example,  the  silica  standard  can  be  exceeded  by  background 
souzoss  alone,  or  because  the  models  tend  to  over-estimate  ths  iapsct  of 
the  source  on  ths  ground  level  concentrations,  or  a  oonbination  of  ths 
two.  The  present  proposal  does  not  adequately  rsoognize  the  inherent 
conservative  nature  of  the  models.  Thus,  even  where  ■easuTMnnts  night 
JMKffistrate  cGopliance  with  the  standard,  ths  Bodsl  rssults  take  prsos- 
dtnos  in  evaluating  ccnpliance  for  permitting  purposes. 

Ths  failure  to  provide  within  the  proposed  rsgulation  of  a  rsquirs- 
■■nt  on  ths  Ministry  to  produce  cosipliance  plans  for  an  airshed  can  have 
ths  saas  sffect.  Fbr  swHsyle,  ths  applicant  may  fail  to  dsscnstrate  cgbi- 
plianos  %#ith  ths  standard  because  of  ths  superposition  of  other  souross  in 
the  airshsd;  howaver,  hs  may  be  using  ths  existing  sadssions  values  for 
the  other  souross  which  have  not  yet  been  zelicsnsed,  rathsr  than 
controlled  Mdssions  which  will  be  in  effect  at  sobm  point  in  ths  future. 
A  sUdlar  situation  exists  where  present  monitoring  data  are  used  to 
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demonstrate  future  conpliance.  If  the  Ministry  had  a  total  canpliance  plan 
for  the  airshed,  this  situation  could  be  resolved. 

Another  provision  which  would  have  the  effect  of  shutting  down  an 
installation  is  the  proposed  principle  that  "it  is  unacceptable  to  emit 
chemicals  about  which  little  or  nothing  is  known",  that  is,  those  which 
have  not  yet  found  their  way  into  the  contaminants  list.  Thus,  if  some 
trace  substances  co-emitted  in  the  sitfelting  process  are  labelled  as 
chemicals,  for  which  no  standards  have  yet  been  assigned,  then  the  smelter 
must  cease  operation  pending  the  execution  of  all  the  necessary  studies 
into  the  effects  of  the  substance. 

Maintenance  of  Competitiveness  Intemationally 

In  order  to  stay  conpetitive  in  an  international  market,  particularly 
in  anticipation  of  the  Free  Trade  Agreement  with  the  U.S.,  industry  must 
be  able  to  maintain  or  reduce  costs  as  well  as  plan  for  growth.  Both  of 
these  will  be  affected  by  the  proposed  regulation.  Although  the  vagueness 
of  the  proposal  and  the  limited  response  time  have  not  provided  sufficient 
opportunity  for  industry  to  address  these  questions  adequately,  it  is 
possible  to  single  out  some  of  the  obvious  problems. 

The  principal  problem  is  the  introduction  of  provisions  which  create 
a  large  amount  of  uncertainty  in  terms  of  future  requirements  which  will 
be  imposed  on  the  facility.  Chief  of  these  is  the  requirement  to  renew 
the  C  of  A  every  ten  years,  with  the  intention  of  requiring  the  instal- 
lation to  implement  the  best  control  technology  which  is  available  at  the 
time  of  renewal.  However,  because  the  modeling  approach  may  also  have  been 
changed  in  the  interim,  and  because  the  airshed  may  have  become  used  up  by 
other  sources  whether  regulated  or  not  (for  example  mobile  sources, 
exenpted  sources,  or  background  influx),  the  renewal  could  be  denied.  The 
fact  that  the  airshed,  as  well  as  the  models  used  for  determining 
compliance  will  be  undergoing  changes  with  time  also  means  that  plans  for 
growth  cannot  be  made  with  any  reliability. 
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If  industry  needs  to  build  in  contingency  factors  to  cover  such 
uncertainty  in  the  future,  the  cost  of  doing  business  will  be  inflated, 
with  the  result  that  the  Ontario  industry  loses  its  competitive  advantage 
in  the  long  run.  Vte  could  then  become  importers  of  the  ccnmodity  as  well 
as  the  more  polluted  air  from  our  neighbours. 


4.  INDUSTRY  COKXRHS   VTITH  PROPOSAL 

The  industry  responses  to  the  discussion  document  address  all  of  the 
issues  which  are  contained  in  the  document,  and  it  a^spears  that  there  is 
broad  agreement  among  the  responses  in  terms  of  how  industry  perceives  the 
development  of  the  regulation.  In  the  following,  some  of  the  key  points 
made  by  industry  are  discussed. 

Souroe  Control 

Industry  supports  the  concept  of  control  at  source  (bottom  of  the 
stack)  as  the  prime  means  of  maintaining  ambient  air  quality.  It  is 
concerned,  however,  that  the  Ministry  approach  appears  to  call  for 
"control  for  control's  sake",  even  where  no  demonstrable  problem  exists. 
If  the  concern  is  with  toxics,  then  why  not  restrict  the  relioensing  of 
existing  facilities  to  the  toxic  class  of  substances  only.  Where  problems 
still  exist  in  the  traditional  pollutants  such  as  sulphur  dicocide,  the 
Ministry  still  retains  the  control  order  approach  to  enforce  additional 
controls.  In  terms  of  mechanism,  industry  prefers  the  setting  of  emissions 
limits,  vrith  each  industry  developing  its  own  strategy  for  meeting  the 
■unrtat-ed  emissions  limits. 

The  concept  of  qualifying  a  source  under  a  de  minimis  clause,  as  a 
means  of  reducing  the  burden  on  very  small  installations,  is  considered  a 
good  measure.  Uhder  the  proposal,  however,  these  sources  are  not  exemyit 
from  the  airshed  requirement  of  modeling,  which  in  itself  can  negate  any 
perceived  benefit  of  the  mxmtftian.   In  order  to  make  the  concept  workable, 
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the  de  minimis  application  could  be  treated  as  an  exemption,  which  would 
have  a  different  evaluation  process  fran  the  C  of  A  (Certificate  of 
Approval)  stream.  The  concept  of  making  the  de  minimis  criteria  specific 
to  the  airshed  would  provide  more  flexibility  in  permitting  in  non- 
industrialized  airsheds,  while  allowing  for  a  more  stringent  requirement 
in  highly  populated  and  industrialized  airsheds. 

Airshed  Approach  • 

The  airshed  approach  to  permitting,  because  of  the  unresolved  status 
of  the  proposal  as  discussed  above,  and  the  many  potential  problems  in  the 
implementation  of  such  a  concept,  does  not  find  unequivocal  support  in 
industry.  As  a  minimum,  in  order  to  make  the  concept  workable,  the 
proposed  regulation  will  need  to  address  the  issues  of: 

permitting  in  airsheds  which  are  in  non-attainment  (i.e.  where 
measured  concentrations  exceed  the  standard)  at  present, 
including  the  problem  of  apportionment  of  the  airshed, 

provision  of  mcxiitored  data  on  air  quality  with  respect  to  the 
large  number  of  contaminants, 

adoption  of  the  principle  that  monitored  data  can  over-ride  the 
results  of  modeling  for  purposes  of  permitting, 

the  requirement  for  a  workable  and  tested  regulatory  modeling 
package , 

provision  of  an  off -set  schenie  which  would  permit  industrial 
growth, 

a  planning  process  which  can  take  into  account  the  projected 
changes  in  an  airshed,  in  order  to  provide  the  needed  mechanism 
for  evaluating  licensing  applications. 
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The  ranking  of  contaminants  is  generally  considered  desirable, 
although  the  use  of  a  toxicity  scoring  system  is  considered  too  siinplistic 
for  the  conplex  questions  being  dealt  with.  As  an  example,  in  the  final 
evaluation,  the  carcinogenic  inpacts  are  given  the  same  priority  as  the 
phytotoxic  impacts,  which  is  probably  not  the  Ministry's  stated  objective. 

There  is  a  general  disagreement  with  the  Ministry's  philosophy  for 
setting  ambient  air  standards.  It  is  felt  that  standards  should  be  set 
only  for  those  substances  which  are  known  to,  or  have  the  potential  to, 
eadst  in  the  environment  in  sufficient  concentration  to  pose  a  risk.  A 
standard  should  be  set  and  the  substance  included  on  the  contaminants  list 
only  when  sufficient  information  has  been  obtained  and  docunented,  and 
where  a  consensus  of  expert  opinion  (including  the  Ministry,  Industry,  and 
the  Public)  has  determined  the  standard. 

nwlPTntiitlop  Propoeal 

The  strongest  disagreenient  with  the  proposal  is  in  the  area  of 
inpleoentation  of  the  new  regulation.  It  is  widely  felt  that  the  C  of  A 
procedures  must  be  made  more  workable  through  several  neasures:  a  C  of  A 
oould  be  issued  for  the  entire  installation,  rather  than  pieotneal,  thus 
naking  planning  possible  and  reducing  the  burden  on  both  the  proponent  and 
the  Ministry;  although  a  two  part  C  of  A  is  workable,  it  Mist  contain  a 
procedure  for  obtaining  both  parts  before  the  new  installation  is 
constructed,  in  order  to  preclude  the  use  of  the  C  of  A  as  a  coercive 
■schanism;  the  Ministry  must  undertake  to  evaluate  an  application  within 
a  fixed  tlM-f] 


JSGQBElliflDI 

The  Modeling  proposal,  as  presented  in  the  discussion  doa—nt,  is 
not  sufficiently  developed,  or  tested  at  this  tiB».  Fbr  iK—ple,  the  Air 
Resources  Branch  is  still  in  the  process  of  naking  significant  changes  to 
the  Bodel  code,  the  last  being  at  the  beginning  of  Hay.  Since  the  new 
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models  show  large  departures  in  terms  of  predicted  maxima  by  comparison 
with  the  existing  Regulation  308  models,  this  issue  is  in  critical  need  of 
resolution  before  the  regulated  ccxnmunity  can  accept  the  models .  Even  more 
critical  is  the  intended  method  for  the  use  of  the  models.  In  the 
proposal,  the  model  provides  the  final  decision  on  the  acceptability  of  a 
submission  for  C  of  A.  Recognizing  that  the  models  are  by  construction 
conservative,  the  Ministiry  must  develop  a  procedure  for  reconcildLng  the 
model  predictions  for  an  airshed  with  the  monitored  data. 

Regulation  Development 

There  is  a  consensus  within  the  industry  responses  that  the  next 
phcLse  in  the  process  of  developing  the  revised  regulation  cannot  be  the 
drafting  of  the  regulaticai.  It  is  felt  that  neither  the  Ministry  nor 
Industry  have  had  sufficient  opportunity  to  assess  the  full  implications 
of  the  proposal  or  to  carry  out  the  necessary  dialogue.  On  the  basis  of 
the  industry  responses,  it  is  now  possible  to  arrive  at  a  more  definite 
discussion  document,  which  could  be  subjected  to  economic  and  other 
analysis  through  an  open  consultative  process  among  the  Ministry,  Industry 
and  the  Public.  Following  this  analysis,  the  Ministry  would  be  in  a 
position  to  draft  a  regulation  which  would  be  acceptable  to  all  parties 
and  serve  the  interests  of  protecting  the  environment  as  well  as  maintain- 
ing a  viable  industry  in  the  province. 


-  132  - 


FLUOROCARBONS  AND  THE  OZONE  LAYER 

S.  Carbonneau,  Commercial  Chemicals 
Branch,  Environment  Canada,  Ottawa 


UaM^rfNttkiM 


(UNEP) 


MONTREAL  PROTOCOL 

ON  SUBSTANCES 

THAT  DEPLETE  THE 

OZONE  LAYER 

19S7 
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HISTORICAL  PERSPECTIVE 


early  1970s       First  concerns  about  the  ozone  layer 

{   NOx  emissions  from  supersonic  transporters   ) 

June  1974  Ozone  depletion  theory  (  Rowland  and  Molina  ) 

March  1977         UMEP  establishes  COOL 

Nay       1977        UNEP  Governing  Council   adopts  the  World  Plan  of  Action 
on  the  ozone  layer 

March  1980        Canada  prohibits  the  use  of  CFCs  in  hairsprays,  deodorants 
and  anti-perspi rants 

May  1981  UNEP  initiates  international   negotiations  aimed  at  the 

elaboration  of  a  global   convention  to  protect  the 
ozone  layer 


22  March  19b5 


VIENNA  CONVENTION  for  the  Protection  of  the  Ozone  Layer 
signatories:  20  countries  +  EEC  (10  countries) 


4  June  1986 
16  Sept.  1987 


Canada  is  the  first  country  to  ratify  the  Vienna  Convention 

MONTREAL  PROTOCOL  on  Substances  that  deplete  the  Ozone  Layer 
signatories:  24  countries  +  EEC  (12  countries) 
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KEY     FEATURES 

of   the 
NOMTRLAL     PROTOCOL 


1.  SCOPE  Group  I  (  CFC  ):  II,  12,  lU,  114,  115 

Group  II   (   HALON  ):   1211,   13Ul,  2402 


2.    COHTKOL   MECHANISM  C  ■  P  ♦   1    -  E 


3.  COWTROt  PLAN      fshort  tern:  A)  mandated  freeze  (HALOM) 

B)  nandateo  phasedown  (CFC) 

-  freeze 

-  2U1  reduction 

-  3U1  additional   reduction 
fflong  tern:  periodic  review  (every  4  years) 


4.  TRADE  SANCTIONS  (  Hon-Partles   ) 

(a)  "bulk*  regulated  substances 

(b)  products  containing  (a) 

(c)  products  Manufactured  irlui  (a) 


S.   EQUITY  CLAUSES 

(a)  developing  countries  (  U.i  kg  per  capita  ) 

(b)  U.S.S.R.   (S  ye^r  plan) 

(c)  SMll  producers  (     2S  kt) 


6.   ENTRY   INTO  FORCE 

criteria:  U  ratifications 

2/J  global   19bb  production 

dtU  (Mt1clpatc4):  1989-411-4)1 
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SCHEDULE 

19b9     tntry  into  force  of  the  Protocol 
(anticipated  date:  19^9-01-01) 


[article  loj 


1990 


ElF+6m.  -  ElF  +  18ni. 
freeze  (1986):  consumption  CFC 
P  <  l,iaP  (1986)* 


Larticle  2.1] 


assessment 

of  control 

measures 

[article  6] 


EIF+1  year 
ban  imports  of  CFC/HALON 
from  non-Parties 

Larticle  4.1J 


1991 
1992 


EIF+36m.  -  EIF+48m. 
freeze  (1986):  consumption  HALON 
P  ^  I.IOP  (1986)* 
Larticle  2.2] 


ElF+3  years 
list  of  products  containing 
CFC/hALON 
Larticle  4.3] 


1993     January  1,  1993 

exports  of  CFC/HALON 
to  non-Parties  no  longer 
accounted  for  in  calculations 
Larticle  3.c] 


January  1,  1993 
ban  exports  of  CFC/HALON 
to  non-Parties 

Larticle  4.2j 


1994       July   1,   1993  -  June  30, 
consumption  CFC  ^  80%  C 
P  <  I.IOP   (1986)* 
Tarticle  2.3] 


1994 
(1986: 


EIF+b  years 
control  imports  of  products 
manufactured  with  CFC/HALON 
from  non-Parties 

Larticle  4.4] 


assessment 

of  control 

measures 

[article  b] 


1995 
1996 


1997 
1998 


assessment 

of  control 

measures 

Larticle  6] 


1999   July  1,  1998  -  June  30,  1999 
consumption  CFC  <  bO%   C(1986) 
P  ^  1,15  P  (1986) 
[article  2.4] 


needs  of  developing  countries  /  rationalization 
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IHPLKMENTATION  FUJI 

PHASE  ONE    -  Promulgation  of  CEPA 

-  Ratification  of  the  Montreal  Protocol 

-  Control  Options  Report-I  (May  *SB) 

#  to  aeet  the  Protocol's  requl resents 

#  "Quota  systea** 

PHASB  TUO    -  "Further  and  Faster" 

-  Control  Options  Report-II  (December  *SS) 

regulatory  impact  analysis 

-  Proposed  regulations  (Early  •89) 


-  ia;'7  « 


CKC    AND    H/\LUN    UJfilRULS    UNULK    U.PA 


lihLlAULL    HUH    KLY    LLLMLUTj 


MAY  iyb8 


Promulgation  of  CEPA 

katification  ot  Montreal  Protocol 

Control  Options  Keport  -  Phase  I  -  released  May  ib  -  options 

to  meet  Protocol  requirements) 

SKtW  Report  -  Part  #1  released  {industry  structure) 

Sole  source  contract  to  AbT  consultants  for  SLIA  on  control 

options  (Phase  I)  (they  will  continue  work  on  KIA  for 

selected  Phase  I  option) 


JUNE  19b8 


CFC  and  Hal  on  Use  Patterti  in  Canada  (tC  survey  report 

released  -  19b6  reference  levels) 

Let  contract  for  preparation  of  Phase  II  Control  Options 

Report 

Let  contract  for  Use  Pattern-Product  Survey 


JULY  19B8 


SKtW  Report  Part  'L   is  released.  (Detailed  analysis  of 

alternative  chemicals,  products,  recycle  etc.) 

Comments  on  Phase  I  Control  Options  Report  received  ana 

processed 

Contract  let  for  Phase  II  Control  Options  Report  SEIA 


AUGUST  1988 


SLPTEMBlR  1988: 


OCTOBER  1988 


NUVEMbEK  1988: 


Senior  management/Minister's  briefing,  etc. 
Decision  required  on  selected  option  -  Phase  I 
Product  Survey  Report  released  (background  data  for 
regulation  development  under  Phase  II) 

Canada  Gazette,  Part  I  -  Selected  Control  Option  -  Phase  I 
RIA  (for  selected  Control  Option  Phase  I)  released  (Part  2  of 
AbT  stuay  shown  under  Kay  8b) 

Comments  on  Cafiada  Gazette  Part  I  -  (selected  -  Phase  I 
Control  Option)  received  and  processed 

Control  options  Report  -  Phase  li  (products,  etc.)  released 
SEIA  on  Control  Options  Report  -  Phase  II  -  released 

Consiaeration  of  appeals 
Ministerial  decision 


DtCEMbER  196b; 
JANUARY  1989: 


-  Canada  Gazette  Part  li  on  selecced  Phase  I  Coritrol  Option 


Entry  into  force  ot  the  Montreal  Protocol 
Canada  uazette  Part  I  on  Phase  II  Controls 


JULY    1989: 


-  hreeze  at  1986  levels  takes  effect. 
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Phytotoxicology  Aspects  of  Soil  Lead  Clean-up 
Proqrair.s  in  the  Vicinity  of  Secondary  Lead  Smelters 

R.   J.   Rinne,   Air  Resources  BraDch, 
Environment  Ontario,   Toronto 


BacKground 

The  Phytotoxicology  Section  of  the  Air  Resources  Brench  hes  been 
involved  in  the  issue  of  soil  lead  contaainetion  near  secondary  lead 
smelters  since  the  early  1970 *s.   In  1976/77,  relatively  ainor  soil 
lead  clean-up  progress  were  conducted  in  the  vicinity  of  the  Cenada 
Hetal  Coapany  (CMC)  on  Eastern  Avenue  in  the  South  Riverdale  area  of 
Toronto,  and  Toronto  Refiners  &  Soelters  (TRS)  at  Bathurst  and  Niagara 
Streets  in  Toronto.   In  these  instances,  soil  on  48  residential  proper- 
ties near  CMC  and  7  properties  near  TRS  which  had  sore  than  2600  ug/g 
(pp«)  of  lead,  as  identified  by  Phytotoxicology  Section  testing,  was 
replaced  to  a  depth  of  15cb  (6**).  The  level  of  2600  ug/g  (3000  ug/g 
■inus  an  error  factor)  was  recoonended  by  the  Environaental  Hearing 
Board  which  was  established  to  investigate  the  issue  of  lead  cootMii*- 
nation  in  Toronto.  The  Board  issued  its  report  in  April,  1976. 

Recent  Mistorr 

Many  residents  were  not  satisfied  with  the  2600  ug/g  soil  replsceaent 
criterion,  and  they  continued  to  express  this  concern,  individually  and 
through  groups  such  as  the  South  Riverdale  Cowunity  Health  Centre,  tiie 
Niagara  Neighbourhood  Association,  and  nore  recently,  the  Shervay 
Ratepayers  Association  (vicinity  of  ths  Tonolli  Conpeny  of  Canada  Ltd., 
a  Hisftis»au^a  secondary  lead  saeiter). 
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At  the  principal  instigation  of  South  Riverdale  residents  associated 
with  the  Community  Health  Centre,  the  Minister  of  the  Environment  in 
early  1987  announced  the  formation  of  a  Lead  in  Soil  Committee,  with 
representation  from  industry,  local  residents,  and  municipal,  provin- 
cial (including  the  Phytotoxicology  Section)  and  federal  governments, 
to  re-examine  soil  lead  guidelines.   The  Committee  recommended  in  its 
report  dated  May  1987,  that  the  residei^tial  soil  lead  guideline  should 
be  between  500  and  1000  ug/g,  for  areas  near  lead  smelters  where 
children  have  elevated  blood  lead.   Concurrent  with  the  public  release 
of  this  report  the  Minister  of  the  Environment  announced  in  June,  1987 
that  soil  removal  would  be  conducted  in  residential  neighbourhoods  near 
secondary  lead  smelters,  where  children  have  elevated  blood  lead 
levels,  and  soil  lead  levels  are  500  ug/g  or  more.   Replacement  depth 
was  set  at  30cm. 

Rationale  for  a  500  ug/g  Soil  Replaceoient  Guideline 

Although  a  direct  effect  of  500  ug/g  soil  lead  on  elevated  children's 
blood  lead  has  not  been  demonstrated,  the  following  points  of  informa- 
tion could  be  used  to  justify  a  500  ug/g  residential  soil  replacement 
guideline  for  lead: 

-  the  Phytotoxicology  Section  "upper  limit  of  normal"  lead  concen- 
tration in  urban  Ontario  surface  soils  is  500  ug/g  . 

-  the  maximum  recommended  application  of  lead  to  soils  used  for 
growing  fruits  and  vegetables  in  the  U.S.  is  400  ug/g. 
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officials  of  Health  and  Welfare  Canada  have  stated  that  lead 
concentrations  higher  than  0.5  ug/g  in  fresh  fruits  and  vegetables 
■ay  pose  a  potential  danger  to  health  froa  long-tero  consuaption. 

-    Phytot ox i oology  Section  data  have  shovn  that  0.5  ug/g  lead  in 

fresh  vegetables  can  be  encountered  at  soil  lead  levels  of  400-500 
ug/g. 

500  ug/g  soil  lead  has  been  reported  to  be  toxic  to  tree 

seedlings. 

->    a  soil  clean-up  guideline  of  550  ug/g  lead  has  been  recoMBended 
for  lioae  gardens  in  Great  Britain. 

Current  Situation 

Sooth  ti^rdele  (Canada  Hetal  Coapeny) 

Soil  testing  conducted  since  1965  by  Phytotoxicology  Section  staff  and 
by  consultants  retained  by  Central  Regioo  HOB  beve  revealed  M2  resi- 
dential properties  vitb  surface  soil  lead  concentrations  at  or  above 
SOO  ug/g  located  within  the  designated  blood  lead  testing  area  (desif* 
Dated  soil  replacenent  area  -  see  Figure  1)  of  South  Kiverdale.  Hie 
total  nuaber  of  residential  properties  saapled  vas  1150.  The  Baxiaua 
residential  lead  level  Beasured  was  11,000  ug/g  (parking  area). 

-  141  - 


The  protocol  which  was  established  to  determine  which  properties  were 
eligible  for  soil  replacement,  based  on  the  results  of  soil  testing, is 
shown  in  Figure  2. 

Figure  3  depicts  the  trend  of  decreasing  soil  lead  levels  with 
increasing  distance  from  CMC,  for  resid^ipces  on  a  street  north  of  the 
company . 

Results  of  random  soil  profile  (depth)  sampling  are  illustrated  in 
Figure  4.   Soil  lead  concentrations  usually  decrease  with  increasing 
depth. 

Soil  replacement  was  conducted  on  69  properties  in  late  1987.   The 
remainder  of  the  work,  is  underway  at  the  present  time  and  is  scheduled 
for  completion  during  1988.   The  total  cost  of  the  replacement  program, 
including  house  dust  cleaning,  is  expected  to  approach  $10,000,000. 

Based  on  the  results  of  Regulation  309  leachate  testing,  only  four 
properties  contained  material  unsuitable  for  disposal  at  a  sanitary 
landfill  site. 

An  inventory  of  commercial/industrial  properties  within  the  designated 
area  of  South  Riverdale  has  been  completed  by  the  consultant. 
Decisions  on  further  action  (soil  sampling,  replacement)  on  commercial/ 
industrial  properties  are  pending. 
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Niagara  Neighbourhood  (Torooto  Refipers  &  SaeltTs) 

In  July  1987,  Toronto  City  Council  vrote  to  the  Minister  of  the 
Environment  requesting  that  the  MOE  do  soil  testing  and  replace  all 
soil  with  greater  than  500  ug/g  lead  on  residential  and  other  publicly 
accessible  sites  located  within  300b  of  Toronto  Refiners  and  Saelters 
(see  Figure  5).   Subsequently,  in  October,  1987,  the  Minister  of  the 
Environment  announced  that  a  soil  rea>oval  program  in  the  Niagara 
Neighbourhood,  similar  to  that  currently  underway  in  South  Riverdal*, 
would  commence  in  1988.   In  response,  the  Phytotoxicology  Section  was 
directed  to  carry  out  extensive  soil  testing  in  the  vicinity  of  the 
titer  during  late  1987. 


The  results  of  the  soil  testing  revealed  that  125  of  161  residential 
properties  within  the  designated  soil  replacement  area  had  surface  soil 
(0-5  cm  depth)  lead  concentrations  of  500  ug/g  or  higher.  The  maximum 
residential  lead  level  measured  was  4450  ug/g  (backyard  garden).   Of 
136  publicly  accessible  sites  sampled,  66  had  soil  lead  levels  of  at 
least  500  ug/g  (maximum  64,500  ug/g). 


A  contract  has  recently  been  let  by  Central  Region  HOE  for  additional 
soil  sampling  (sub-surface  verification  and  Reg.  309  leachate  sampling) 
and  soil  replacement.  The  vork  is  to  commence  during  the  summer  and 
should  be  completed  this  year.  Anticipated  costs  are  two  to  three 
million  dollars  (including  house  cleaaiag). 
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Mississauga  (Tonolli  Canada  Ltd.) 

In  response  to  requests  from  local  residents  and  Peel  Region  Public 
Health  Department  authorities,  staff  of  the  Phytotoxicology  Section 
conducted  extensive  soil  sampling  on  residential,  public  and  publicly 
accessible  commercial/industrial  properties  in  the  vicinity  of  Tonolli 
Canada  Ltd.,  in  the  Dixie  Road,  Dundas ^Street  area  of  Mississauga  in 
1987  (see  Figure  6) .   The  intent  of  the  sampling  was  to  identify  all 
properties  that  had  soil  lead  concentrations  of  500  ug/g  or  higher. 

The  results  of  the  soil  testing  determined  that,  of  296  residential 
properties  sampled,  74  had  surface  soil  (0-5  cm  depth)  lead  levels 
greater  than  or  equal  to  500  ug/g.   The  maximum  soil  lead  concentration 
measured  on  a  residential  property  was  2800  ug/g  (boulevard) . 

Fifty-one  of  95  public  and  publicly  accessible  commercial/industrial 
sites  had  soil  lead  levels  greater  than  or  equal  to  500  ug/g  (maximum 
39,000  ug/g). 

These  findings  have  been  reported  to  the  Peel  Region  Department  of 
Public  Health.   Officials  of  this  Department  currently  are  examining 
the  results  within  the  context  of  their  own  blood  lead  testing  results, 
and  are  expected  to  make  recommendations  for  soil  removal  shortly. 
Soil  removal  will  likely  be  conducted  during  1989. 
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(Figure   1) 
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(Figure  2) 


SOIL  REPLACEMENT  DECISION  PROTOCOL 


(courtesy  SENES  Consultants) 


-  146  - 


(Figure   3) 
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(Figure    4) 
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(Figure    6) 


Area   from  which  soil  samples  were  taken  in  the  vicinity  of 
Tonolli  Co.   of  Canada  Ltd.,   Mississauga,    1987 
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BIOLOGICAL  ASSESSMENT  FOR  WATER 
POLLUTION  CONTROL 

by 

Gary  F.  Westlake  and  John  G.  Ralston 

Aquatic  Biology  Section 

Water  Resources  Branch 

Ontario  Ministry  of  the  Environment 
Rexdale,  Ontario 


1     ABSTRACT 

A  review  of  the  past  ten  years'  aquatic  toxicity  data  on  industrial  effluent  samples, 
reveals  that  many  discharges  in  the  province  are  still  acutely  lethal  to  aquatic 
animals.  Strategies  for  obtaining  improvement  in  water  quality  must  involve  goals 
that  can  be  achieved  for  at  least  the  majority  of  effluents.  Present  quality  has  yet 
to  improve  to  the  point  in  Ontario  where  acute  lethality  tests  on  whole  effluents 
cease  to  be  the  most  effective  monitoring  tools.  Biological  monitoring  proce- 
dures in  the  laboratory  and  in  the  Held  are  the  most  effective  and  cost-eflident 
tools  for  water  quality  monitoring  and  control.  Chemical  characterization  of  ef- 
fluents depends,  for  interpretation,  on  a  frequently  non-existent  or  inadequate 
toxicity  literature.  Whole  effluent  toxicity  testing  provides  the  logical  solution. 
Separate  control  of  water  use  per  unit  of  production,  lethal  and  sublethal  impacts 
of  efiOtients,  and  persistent  bioaccumulating  and  chronically  acting  toxic  substan- 
ces needs  to  be  achieved.  Simple  acute  lethality  tests  usiQg  more  than  one  trophic 
level  are  the  most  powerful  ways  to  improve  discbafge  quality. 
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2     INTRODUCTION 

Toxicity  testing  is  a  basic  component  of  new  monitoring  regulations  currently 
being  developed  in  Ontario  as  part  of  the  MISA  (Municipal  Industrial  Strategy 
for  Abatement)  program  (MOE,  1986).  While  it  is  premature  to  estimate  the  ex- 
tent biologically  based  limits  will  be  incorporated  into  subsequent  compliance 
regulations,  it  is  logical  to  expect  that  they  will  be  important.  It  would  be  illogical 
to  try  to  eliminate  toxic  substances  from  industrial  and  municipal  effluents 
without  assessing  the  whole  effluent  for  toxic  effects. 


3     EQUITABLE  WATER  POLLUTION  CONTROL 

In  order  to  accomplish  this  regulatory  initiative,  the  Ministry  needs  to  establish 
biological  as  well  as  chemical  limits  on  sources.  On  the  biological  side,  an  en- 
vironmentally relevant  measure  of  quality  is  required  that  is  realistic  for  the  avail- 
able treatment  technology  of  a  broad  spectrum  of  discharge  types.  The  role  of  the 
pubhc  servant  in  administering  these  requirements  needs  to  be  carefully  ex- 
amined.   Formal  policies  need  to  be  set  and  faithfully  followed  if  the  require- 
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Figure  1 .    Acute  lethality  of  effluent  samples  to  rainbow  trout. 
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ments  are  to  be  uniformly  applied.  Priorities  need  to  maximize  benefits  to  receiv- 
ing environments  without  picking  on  individual  industries  or  the  easiest  to 
prosecute. 


3.1         Setting  Goals  that  Can  be  Achieved  for  all  Sources 

The  Ontario  Ministry  of  the  Environment  aquatic  toxicity  laboratory  in  Rexdale 
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Flourt2.    AasUkihaiitycfpu^  and  paper  effluents  to  nanbomtrouL 

has  a  long  history  of  monitoring  industrial  discharges  for  acute  lethaUQf  to  fish. 
Within  the  past  three  years  monitoring  for  acute  lethality  to  Deqfhnia  >ia|yai  has 
been  routinely  added.  From  this  body  of  informatkNi,  an  overview  can  be  ob- 
tained on  the  quality  of  effluents  in  the  province.  Figure  1  shows  some  acute 
lethality  data  from  elDuem  sam|>les  for  trout  over  the  past  ten  yean.  These 
toxicity  tests  were  performed  by  or  for  the  Ministry  using  the  stttk  protocol 
While  the  data  is  biased  because  sources  were  sampM  inefulariy  for  a  variety  of 
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Table  1 .     Recent  court  cases  involving  the  Aquatic  Biology  Section. 


Case 

Aproximate 

Notes 

Volume  Alleged 

to  be  Spilled 

BCL 

5  Tons  Acid 

• 

3  occun-ences 

Courtauids 

40,000  litres 

Donaico 

300  gallons 

Esso,  Sarnia 

100  gallons 

4  occurrences 

Golf  Course 

15  gallons 

Green  Lawn  Farm 

200  gallons 

Ontario  Hydro 

5023  liters 

Ontario  Paper 

500  gallons 

Pdysar 

300  gallons 

16  occurrences 

Port  Col  bourne  Poultry 

200  gallons 

Siegfried  Kriesner 

1000  gallons 

Vespera  Municipality 

1000  gallons 

Windsor  Bumper 

1000  gallons 

purposes,  it  clearly  shows  that  there  are  a  significant  number  of  effluents  in  On- 
tario that  kill  fish.  Figure  2  isolates  the  pulp  and  paper  data  from  this  total  and 
shows  a  similar  pattern  except  that  there  were  proportionally  more  toxic  samples. 
It  should  be  pointed  out  that  samples  were  not  chosen  for  the  purposes  of  this 
evaluation  but  to  serve  the  requests  of  regional  and  other  programs.  Even  though 
the  sampling  was  not  evenly  distributed,  the  results  indicate,  in  Ontario,  that  we 
have  some  distance  to  go  before  sublethal  procedures  will  have  a  significant  ad- 
vantage for  monitoring  and  control  purposes. 
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Table  2.     Flows  of  effluents  greater  than  100,000  Cu  M/Day  tested  by  the 
Ministry's  aquatic  to€icit>  laborator>.  (Source  -  MOF,  1987). 


Industry 


Location 


Annual  Average 
Row  Cu  M  Day 


Steico 

Hamlton 

Dow  Chemical  cH  Canada 

Samia 

ekJorado  Nudear  Ltd. 

Port  Hope 

Dofasco  Steel 

rnmnon 

Canadian  Industries  Ltd 

Courtwright 

Pdysar  Corporation 

Samia 

Shell  Canada 

Corunna 

Great  Lakes  Forest  Products 

Thunder  Bay 

Noranda -Hemic 

Marattxyi 

General  Motors 

St  Catherines 

E.B.  Eddy  Forest  Products 

Eapanole 

Kimbedy-OarV  of  Canada 

TermoeBey 

Ontario  Paper  Company  Ltd. 

Thorold 

Domlar  Fine  Papers  Ltd. 

ConfMtM 

1056689 

762710 

746866 

655000 

270609 

cOOCBEg 

222885 
215833 
131873 
129168 
112417 
110333 
107200 
100750 


In  the  light  of  this  current  sute  of  discharge  quality,  it  is  unrealistic  to  txy  to 
remove  all  sublethal  effects  at  the  point  of  release  of  industrial  wastes.  It  may, 
however,  be  possible  to  remove  acute  lethal  effects  for  all  sources  io  the  provinoe. 
It  may  also  be  possible  to  eliminate  widespread  sublethal  and  chronic  effects 
through  restricting  them  to  a  small  initial  mixing  area  downstream  of  discharges. 
As  will  be  discussed  later,  most  measurable  sublethal  effects  are  observed  at  con- 
centrations relatively  close  to  those  cnsiqg  lethality.  Therefore,  except  for 
receiving  environments  with  limited  flows,  oootrollhig  acute  lethality  will  also 
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control  most,  if  not  all,  sublethal  impacts,  with  the  exception  of  the  bioaccumula- 
tion  of  persistent  toxic  substances. 


3.2        Do  the  Same  Standards  Apply  to  Continuous  Discharges  as  to 
Accidental  Spills? 

It  is  easy  to  concentrate  pollution  control  efforts  on  the  small  pollution  sources 
because  these  are  easier  to  study  and  to  prosecute.  If  the  criteria  for  success  is 
the  number  of  successful  court  cases,  then  this  is  an  effective  strategy.  However,  if 
the  criteria  is  the  extent  of  environmental  improvement,  then  concentrating  on 
the  small  and  accidental  discharger  is  ineffective.  Table  1  shows  court  cases  that 
the  Aquatic  Biology  Section  has  been  ii^olved  with,  along  with  what  was  alleged 
to  be  discharged.  Compare  this  with  Table  2  showing,  in  decreasing  order  of 
volume  discharged,  effluents  that  have  been  tested  for  toxicity  by  the  Ministry. 
The  largest  of  these  flows  could  fill  three  supertankers  every  day.  Many  of  these 
major  volumes,  some  of  them  toxic,  are  legally  being  discharged  to  the  receiving 
environment  through  the  control  order  process.  More  improvement  in  water 
quality  can  be  obtained  from  improving  the  quality  of  these  than  those  of  acciden- 
tal spills  which  may  happen  no  matter  how  many  precautions  are  taken. 


4     THE  POWER  OF  BIOLOGICAL  MONITORING 

Biological  tests  are  powerful  instruments  for  pollution  monitoring  and  control. 
They  measure  potential,  environmentally  significant  effects  of  complex  mixtures 
directly. 

They  are  also  cost  effective,  rapid  and  simple  to  perform.  Considering  them  only 
as  a  group  of  analyses  among  the  many  that  can  be  used  to  characterize  an  ef- 
fluent is  absurd.  Their  role  is  indispensable.  Not  only  are  biological  tests  used  to 
assess  effluent  quality  directly,  but  also  indirectly  through  surface  water  quality 
objectives  and  guidelines. 


4.1         Biological  vs.  Chemical  Monitoring 

Most  industrial  effluents  are  complex  mixtures  of  substances  even  in  cases  where 
one  or  two  substances  predominate.  The  Ministry  of  the  Environment  has 
prepared  a  list  of  substances  for  characterizing  industrial  effluents.    This  list. 
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called  the  Effluent  Monitoring  Priority  Pollutants  List,  is  derived  partly  from 
documented  occurrences  of  various  substances  in  industrial  and  municipal  ef- 
fluents. Table  3  shows  those  substances  identified  in  the  list  for  each  of  the  major 
industrial  groups.  It  can  be  clearly  seen  that,  even  though  not  all  members  of  an 
industrial  group  will  necessarily  contain  all  substances  from  that  group,  the  list  is 
formidable.  Qearly,  since  this  list  is  restricted  to  those  substances  that  now  can 
be  measured  by  available  technology,  and  is  restricted  to  those  that  have  so  far 
been  looked  for,  it  is  grossly  incomplete. 

While  it  is  essential  that  effluents  be  characterized  on  the  basis  of  at  least  some 
key  chemical  substances,  the  task  of  interpretation  should  not  be  underestimated. 
The  potential  environmental  impact  of  these  substances  is  evaluated  by  reference 
to  toxicological  literature.  For  some  substances,  the  literature  is  scanty  and  for 
others,  it  is  extensive.  For  very  few  substances,  do  we  have  information  on  com- 
bined effects  of  mixtures.  Interpreting  the  results  of  analyses  from  concentrations 
of  sometimes  hundreds  of  substances  in  a  given  sample  may  require  super-human 
capabilities. 

The  cost  of  doing  the  analyses  is  another  factor  to  consider.  Two  people  can 
realistically  perform  about  250  static  trout  tests  or  up  to  500  Daphnia  tests  per 
year.  The  cost  of  trout  tests  generally  range  between  $300  and  $600  and  Daphnia 
tests  between  $200  and  $400.  Chemical  analyses  can  cost  considerably  more.  The 
protocols  insist  that  biological  tests  are  completed  within  five  days.  Commonly, 
chemical  characterization  takes  longer.  Qearly  biological  testing  of  effluents  has 
a  place  in  testing  strategies  and  often  offers  distinct  advantages. 


42        Water  Quality  Objectives,  Guidelines,  Criteria  etc. 

In  cbanctensing  effluents  chemically,  it  is  often  astumfd  that  there  exists  enough 
knowledge  about  the  effects  of  individual  substances  to  make  usehU  interpreta- 
tions of  the  data.  The  Ministiy  is  in  the  process  of  accelerating  the  development 
of  Provincial  Water  Quality  Objectives  and  Guidelines  to  support  the  MISA 
prograoL  Many  of  the  substances  on  the  Effluent  Monitoring  Priori^  Pollutant 
List  do  not  yet  have  enough  tosdoologlad  data  in  the  literatme  to  develop  Ol^ec- 
dves.  This  is  not  surprising  because  few  laboratories  have  the  necessary  sophkti- 
cated  chemical  analysis  capabilities  and  because  journals  have  become  less  inter- 
ested in  toxicity  studies  on  yet  another  substance.  It  may  be  necessary  for  the 
Ministry  to  perform  toxicity  tests  on  a  number  of  subttances  *iii-hoiise*  or  through 
contract  in  order  to  develop  PWQOi. 
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In  the  complexity  and  difficulty  of  managing  large  amounts  of  chemical  monitor- 
ing data,  it  is  easy  to  forget  that  in  order  for  the  data  to  be  interpreted  environ- 
mentally, it  is  essential  to  have  adequate  toxicological  literature.  In  light  of  the 
inadequate  literature,  this  may  be  optimistic.  The  toxicity  information  for  many 
substances  is  too  scarce  to  make  water  quality  management  decisions  solely  on 
the  basis  of  chemical  characterization  of  whole  effluents.  It  is  possible,  however, 
to  monitor  for  biological  effects  on  whole  effluents  and  use  the  chemical  charac- 
terization to  interpret  these  effects.  It  is  common  for  aquatic  toxicity  testing 
laboratories  to  review  chemical  data  on  a  sample  and  suggest  in  their  reports, 
potential  causes  for  observed  toxicity  based  on  their  knowledge  of  the  Hterature. 

5     TOXICITY  AND  WATER  USE 

It  is  a  common  view  that  requirements  for  toxicity  reduction  in  effluents  is  in  con- 
flict with  requirements  for  water  conservation.  Even  in  Canada  where  water  is  in 
abundance,  we  should  be  able  to  expect  both.  If  we  deal  in  "water  use  credits"  for 
effluents  of  hundreds  of  thousand  of  cubic  meters  a  day,  how  can  we,  in  con- 
science, control  small  spills  simply  because  they  do  not  have  the  protection  of  a 
control  order.  The  exception  to  this  is  for  substances  that  bioaccumulate  where 
loading  estimates  are  useful. 


5.1        Bioaccumulation 

It  is  very  difficult  to  simulate,  in  the  laboratory,  environmental  conditions  that 
permit  a  persistent  substance  to  bioaccumulate  in  aquatic  organisms.  Neither 
acute  lethal  tests  nor  other  readily  available  procedures  do  much  to  assess  the 
potential  for  bioaccumulation  from  effluents.  Similarly,  although  perhaps  less  ob- 
vious, is  the  fact  that  effect  levels  are  frequently  unknown  because  the  literature 
on  the  mechanisms  of  bioaccumulation  are  limited  and  contradictory.  There  is  a 
great  need  for  controlled  laboratory  experimentation  involving  the  uptake  of  sub- 
stances into  aquatic  organisms. 

The  best  information  on  the  bioaccumulation  of  substances  is  from  field  monitor- 
ing of  tissue  concentrations  and  controlled  field  exposures  involving  caged  or- 
ganisms. The  Ministry  is  involved  with  a  number  of  programs  for  evaluating 
bioaccumulation  in  the  field.  Tissue  analyses  from  sport  fish  over  the  past  num- 
,  ber  of  years  have  shown  levels  of  contamination  in  the  province  and  long  term 
trends.  Similarly,  tissue  levels  in  forage  fish  have  helped  to  identify  potential 
sources.  Exposing  aquatic  organisms  in  cages  to  effluents  in  the  field  has  also 
been  used  by  the  Ministry  to  assess  the  impacts  of  point  sources. 

For  control  of  bioaccumulating  substances,  it  is  necessary  to  monitor  and  control 
the  loading  levels  from  point  sources.  It  is  not  necessarily  possible  to  directly 
measure  the  fate  of  substances  through  the  ecosystem.  Hydrophobic  substances. 
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for  example,  are  so  readily  accumulated  by  tissues  that  aquatic  organisms  can  be- 
come contaminated  even  where  the  water  column  concentration  is  so  low  that  it 
cannot  be  measured.  It  is  possible  to  have  bioaccumulation  via  water  column 
concentrations  that  are  below  detection  limits  just  as  it  is  possible  to  fill  a  super- 
tanker with  a  garden  hose. 

It  is  very  difficult  to  predict  the  environmental  fate  and  effects  of  substances  that 
bioaccumulate.  Scientists  spend  entire  careers  studying  specific  aspects  of  one 
compound  or  group  of  compounds.  It  is  necessary  to  be  conservative  about  the 
choice  of  substances  we  handle  in  this  way  because  it  represents  major  effort  and 
it  delivers  returns  slowly. 


5.2        Acute  and  Chronic  Effects 

No  one  can  deny  the  value  of  limiting  water  use  through  in-plant  housekeeping 
etc.  As  a  fundamental  principle  of  water  pollution  control,  minimizing  volumes 
that  become  contaminated  in  the  first  place  makes  good  sense.  However,  acute 
effects,  both  lethal  and  sublethal  are  concentration-based.  It  does  not  make  sense 
to  manage  these  impacts  through  controls  on  loading.  Three  things  need  to  be 
controlled,  and  they  can  be  controlled  separately.  First,  limit  water  use  per  unit 
of  production.  Secondly,  control  lethal  and  sublethal  acute  impacts  by  end-of- 
pipe  and  edge-of-mixing  zone  limits.  Thirdly,  control  the  most  persistent  bioac- 
cumulating  and  chronically  acting  substances  through  chemically  monitoring  and 
loading  based  limits,  making  sure  to  verify  improvements  with  field  monitoring. 


6     PRACTICAL  CONSIDERATIONS 

The  use  of  procedures  from  the  toxicological  literature  for  regulatkm  hat  to  be 
balanced  against  practical  considerations  of  resource  availability  and  relevance  to 
present  water  quality.  It  is  often  the  simplest  of  techniques  that  is  most  effective 
as  long  as  the  most  possible  benefit  is  obtained  from  the  information  that  we  do 
require. 
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6.1 


THE  POWER  OF  KEEPING  IT  SIMPLE 


6.1.1      Being  Aware  of  Existing  Discharge  Quality 

If  the  present  quality  of  discharges  in  the  province  was  such  that  samples  from 
them  did  not  kill  fish,  then  biological  testing  would  have  to  involve  more  sensitive 
tests  to  get  usable  results.  However  this  is  currently  not  the  case,  as  has  been 
clearly  demonstrated.   It  is  attractive  to  the  aquatic  toxicologists  to  move  on  to 
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Figure  3.    Variability  of  an  Industrial  Effluent. 


procedures  that  are  new  because  it  makes  our  careers  more  interesting,  but  doing 
so  would  not  be  efficient  for  improving  the  environment  resulting  from  the  situa- 
tions encountered  today. 
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Appropriate  Tests  for  Specific  Needs 


Figure  3  includes  a  plot  of  Acute  Lethality  LCSO  Values  for  one  of  the  dis- 
chargers in  Ontario,  collected  over  a  number  of  years.  It  can  be  seen  that  the 
results  are  highly  variable  in  time.  A  seven  day  growth  test  using  Fathead  min- 
nows on  the  same  discharge  produced  a  Lowest  Effect  Level  of  30%  compared  to 
85%  mortality  in  full  suength  effluent  in  24  hours  for  fathead  minnoiPS.  Less  than 
an  order  of  magnitude  similarity  between  acute  lethal  results  and  sobletlial  or 
chronic  values  is  conmion.  Figure  3  plots  also  0.25  of  the  LCSO.  It  can  be  seen 
that  for  an  effluent  that  is  acutely  lethal,  the  variability  of  the  discharge  b  greater 
than  the  difference  between  acute  and  chronic  information.  Combuiiqg  this  with 
the  relative  cost  of  performing  the  two  procedures  results  in  the  inescipible  con- 
clusion that  for  effluents  of  this  quality,  acute  lethal  tests  are  the  most  efficient 
monitoring  tool.  For  effluents  of  better  quality,  the  situatioo  changes,  because  a 
point  estimate  of  acute  lethality  may  not  be  possible. 

Sometimes  we  leave  the  impression  that  we  are  searching  for  the  ideal  toncity 
test  and,  as  soon  as  we  find  it,  we  will  be  able  to  drop  all  the  oihen.  Flfore  4 
compfes  trout  acute  lethality  test  results  with  acute  lethality  results  to  Dapfmia 
on  the  same  samples.  Anumberof  the  points  were  LCSQs  of  100%  or  greater  (or 
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both  animals.  Of  the  rest  of  the  points,  notice  that  there  are  a  number  that  were 
at  100%  for  one  animal  while  less  for  the  other.  This  lack  of  consistent  trend  in 
sensitivities  suggests  that  the  use  of  both  of  these  tests  is  much  more  valuable 
than  the  use  of  one  only. 


6.13     Accomplishing  the  Task  with  Available  Resources 

There  are  less  than  a  dozen  individuals  presently  working  in  federal  aquatic 
toxicity  labs  in  Canada.  The  Aquatic  Toxicity  Unit  of  the  Ministry  consists  of  six 
which  soon  will  become  nine.  In  other  provincial  labs,  there  are  probably  less 
than  half  a  dozen.  The  total  is  likely  between  20  and  30  for  the  entire  country. 
Completing  more  than  two  acute  lethalitytests  on  each  discharger  in  the  country 
with  this  work  force  would  be  difficult.  Two  acute  lethality  tests  per  year,  if  this 
were  the  way  the  people  were  be  occupied,  is  not  appropriate  for  a  monitoring 
program  on  highly  variable  effluents.  However,  it  would  be  a  much  more  relevant 
frequency  for  auditing  industrial  self-monitoring.  There  is  no  point  in  having  high 
ideals  on  a  modest  budgets. 


62        THE  POWER  OF  MAKING  THE  MOST  OF  THE  DATA  YOU  GET 


63        Who  Needs  to  Understand  Biological  Tests? 


A  large  part  of  the  working  lives  of  aquatic  toxicologists  in  Canada  has  been  spent 
in  education  of  people  directly  working  in  the  field  of  water  pollution  control  on 
basic  concepts  of  toxicity.  How  many  times  have  we  had  to  define  the  terms 
LC50,  acute,  chronic  etc.  This  seems  to  be  caused  by  people  who  refuse  to  study 
and  retain  this  essential  information.  It  is  a  waste  of  the  limited  number  of 
toxicologists.  If  you  are  managing  water  quality,  and  you  do  not  understand  these 
concepts  thoroughly  you  are  not  prepared  to  do  your  job  adequately  any  more 
than  you  would  be  if  you  did  not  understand  pH.  There  is  no  excuse  for  having  to 
constantly  have  limited  resources  drained  educating  people  on  basic  principles 
that  they  should  have  as  part  of  their  general  knowledge.     Water  resource 
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managers  must  make  a  point  of  understanding  the  procedures  and  implications  of 
biological  tests. 


63.1      The  Need  for  Published  Test  Protocob 

It  is  difficult  if  not  impossible  to  have  biological  tests  done  by  many  people 
without  establishing  common  methods  in  published  protocols.  The  Ministry  has 
for  some  time  been  using  the  same  published  protocol  for  static  acute  lethality 
test  to  trout  and  has  recently  published  an  official  test  protocol  for  Daphnia 
moffia  acute  lethality. 


^32     The  Management  of  Data  Quality 

Obviously,  with  the  existing  resources  in  aquatic  toxicology  in  the  federal  and 
provincial  laboratories,  it  is  necessary  to  count  on  self  testing  by  industry  to  ade- 
quately monitor  effluents.  Most,  if  not  all,  of  the  capacity  should  then  be  applied 
to  an  audit  program.  Even  then,  the  audit  program  has  to  be  a  simple  one  to  be 
evenly  and  fairly  spread  across  all  discharges.  The  Ministry*s  audit  is  expected  to 
be  made  up  of  selected  split  samples  with  the  industry  or  its  contractors.  We  have 
rejected  the  use  of  lab  accreditation  since  the  quality  of  the  results  can  slip  before 
the  ink  is  dry  on  the  certificate.  We  also  rejected  the  global  use  of  reference 
toxicants,  since  these  are  not  adequate  for  dealing  with  the  great  wiety  of  ef- 
fluent mixtures.  If  we  had  the  U.S.  Environmental  Proteaion  Agency's  budget, 
we  could  consider  a  quality  control  program  like  theirs.  Alas,  we  do  not! 


633      The  Management  of  Biological  Data 

Toxicity  data  has  a  different  structure  than  most  chenuod  cliancierization  data. 
Simply  reporting  the  results  as  LCSOs  is  inadequate.  It  is  like  describing  War<md 
Peace  as  a  big  book  about  Russians.  In  antidpttioo  ctf  reoeivim  bvfe  amniintf  of 
toxkity  data,  the  Ministry  has  developed  a  data  manpymcinf  pragrm  called 
TOXDATA.  This  program  permits  the  detailed  and  lummaiy  reporting  of 
aquatic  toaddty  data. 
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NON  -  CHEniCAL  PESTICIDES 

by 
J.  J.  Onderdonk,  Hazardous 
CoDtaminaDts  CoordlDation 
Branch,  Environment  Ontario, 
Toronto 

Non-chemical  pesticides,  biological  agents,  bio-engineering, 
biotechnology,  biotechnology  pesticide  products  and  organic 
farming,  these  are  the  present  buzz  words.   To  many  people 
they  promise  a  panacea  for  our  pest  problems  in  agriculture 
and  forestry,  in  our  gardens  and  even  in  our  hones,  without 
harm  to  humans  or  our  environment.   The  perception  of  many 
members  of  the  public  is  that  all  pesticides  are  "cheoiicals"; 
all  chemicals  are  harmful  or  exceedingly  hazardous; 
therefore,  all  pesticides  must  be  abandoned.   "Natural" 
non-chemical  pest  control  methods  -  biological  agents  and 
biotechnology  pesticide  products  -  are  seen  as  good  (or 
sa  fe ) . 

Perhaps,  before  we  proceed  it  would  be  appropriate  to  define 
a  few  terms  that  I  will  use. 

"Pest"  means  any  injurious,  noxious  or  troublesome  plant  or 
animal  life  other  than  man  or  plant  or  animal  life  on  or  in 
man  and  includes  any  injurious,  noxious  or  troublesome 
organic  function  of  a  plant  or  animal  (Pesticides  Act). 

"Pesticide"  means  any  organism,  substance  or  thing  that  is 
manufactured,  represented,  sold  or  used  as  a  means  of 
directly  or  indirectly  controlling,  preventing^  destroying, 
mitigating,  attracting  or  repelling  any  pest  or  of  altering 
the  growth,  development  or  characteristic  of  any  plant  life 
that  is  not  a  pest  (Pesticides  Act). 

"Chemical  Pesticide"  means  a  substance  obtained  by  a  chemical 
process  or  used  for  producing  chemical  effect  with  a 
pesticidal  result. 

"Non-chemical  Pesticide"  means  a  substance  which  is  a 
machine,  apparatus,  article,  instrument^  contrivance,  gadget, 
living  organism,  metabolite,  or  other  substance  produced  by 
naturally  occurring  or  genetically  engineered  organism,  or 
other  biotechnology  processes  and  parts  of  organisms  with  a 
pesticidal  claim. 

"Biotechnology  Pesticide  Products"  means  the  result  of  the 
application  of  science  and  engineering  to  the  direct  or 
indirect  use  of  living  organisms,  parts  of  organisms  or 
products  of  organisms  in  their  natural  or  modified  forms  to 
provide  goods  and  services  with  pesticidal  claims. 

Pests  have  been  around  aB   long  as  man  has  been  on  this 
earth.   The  earliest  records  of  attempts  at  pest  control  go 
back  about  four  and  a  half  thousand  years  in  widely  separated 
parts  of  the  world.   The  Chinese  and  probably  the  Egyptians 
used  chalk  and  wood  ash  for  pests  in  structures.   (Bven 
today,  wood  ash  is  used  as  a  deterrent  to  safari  ants  in  Bast 
African  villages). 
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Most  early  practices  were,  of  course,  based  on  superstition, 
folklore,  or  trial  and  error.   During  the  19th  century, 
science  became  a  more  significant  factor  in  pesticide  product 
development,  which  consequently  accelerated  greatly. 

Modern  chemical  pest  control  products  and  technology  really 
date  from  World  War  2  and  later.   In  the  1940' s  and  early 
1950' s  the  chlorinated  hydrocarbon  insecticides  (DDT,  aldrin, 
dieldrin,  endrin,  chlordane,  etc.)  and  the  phenoxy  (hormone) 
herbicides  (2,4-D,  2,4,5-T,  2,4,5-TP)  were  introduced.   These 
products  were  characterized  by  their  broad  spectrum  of  pest 
control,  low  acute  mammalian  toxicity,  and  extreme 
persistence  in  the  environment. 

The  next  generation  of  chemical  pesticides  were  the 
organophosphates  (guthion,  parathion,  diazinon)  in  the 
1950's.   These  chemical  pesticides  were  also  effective 
against  a  broad  spectrum  of  pests,  but  were  relatively 
non-persistent  in  the  environment.   In  the  1960 's  the 
carbamates  (carbaryl,  carbofuran)  began  to  enter  the  market. 
These  chemical  pesticides  were  highly  toxic  to  a  broad 
spectrum  of  pests  and  also  degraded  relatively  quickly  in  the 
environment. 

The  1970 's  and  1980 's  saw  the  withdrawal  of  most  of  the 
chlorinated  hydrocarbons  due  to  environmental  impact,  and  a 
new  generation  of  synthetic  chemical,  and  some  non-chemical 
pesticide,  products  were  introduced.   These  products  which 
included  the  pyrethroids  and  viruses  were  of  low  mammalian 
toxicity,  specific  to  particular  target  pests,  and 
non-persistent.   But  it  was  found  that  while  some  of  these 
products  may  be  safe  to  humans  they  can  have  a  major  impact 
on  the  aquatic  environment. 

Between  the  1940's  and  the  1980's,  efficacy  was  the  major 
consideration.   With  the  1980' s  toxicological  effects  and 
environmental  contamination  became  the  overriding  concern. 
The  next  few  decades  will  probably  be  the  era  of  non-chemical 
alternatives. 

Attempts  are  already  being  made  to  reduce  the  amounts  of 
chemical  pesticides  introduced  to  the  environment, 
particularly  in  the  agricultural  sector  but  equally  in  all 
activities  in  which  pesticides  are  used.   The  non-chemical 
alternatives  can  be  broadly  categorized  as  follows: 

Agricultural  Techniques;  including  different  plowing  and 
cultivation  practices,  and  crop  rotations.   The  gradual 
intensification  of  agriculture  and  the  eventual  monoculture 
of  cereals,  other  crops  and  trees  resulted  in  a  great 
increase  in  the  types  and  populations  of  pests.   In 
agriculture,  different  plowing  and  cultivation  techniques  can 
decrease  the  amount  of  chemical  pesticide  used,  but  there  are 
associated  problems  with  increased  labour  and  fuel  costs, 
and  increased  erosion  potential  which  could  lead  to 
phosphorus  loading  in  our  waterways. 
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Cultivars  (Plant  Varieties);  include  the  breeding  of  new 
cultivars  of  crop  plants  to  create  those  that  have  enhanced 
resistance  to  specific  insect  pests.   It  may  also  be  possible 
to  produce  allelopathic  varieties  that  have  the  ability  to 
suppress  competing  weed   seeds  by  secreting  natural 
herbicides  from  their  roots.  (The  Black  walnut  tree  has  this 
ability  naturally). 

However,  recent  breeding  of  new  cultivars  of  zucchini  to 
provide  a  better  product  for  canning  processes  also  resulted 
in  selection  of  a  naturally  occurring  toxin  (cucurbitarcin) 
which  is  formed  in  very  high  concentrations.   This  new 
vegetable  variety  was  found  to  be  toxic  to  h  imans. 

Natural  Chemicals;  include  a  wide  range  of  products,  such  as 
pheromones,  plant  growth  regulators  and  insect  growth 
regulators.   These  are  usually  generically  referred  to  as 
Biochemical  Agents,  and  are  naturally  occurring  chemicals  (or 
identical  synthetic  chemicals)  that  are  isolated  or  derived 
from  natural  biological  sources. 

In  certain  situations  in  confined  areas  insect  growth 
regulators  have  been  very  effective  e.g.  Altosid  which 
prevents  the  development  of  the  mosquito  larvae.   However, 
many  of  these  biochemical  agents  have  not  been  very  effective 
in    the  natural  environment.   This  has  been  due  to  the  agent 
not  dispersing  adequately  and  because  the  timing  of  the  pest 
control  measures  is  critical.   Further,  in  the  natural 
environment  not  all  life  stages  of  the  pest  population 
develop  at  the  same  time. 

Biological  Agents;  include  predators  and  parasites.   Such 
pest  control  with  insect  counterpests  as  predators  often 
involves  species  which  specialize  in  feeding  on  or  attacking 
a  single  target  species.   But  it  is  essential  that  they 
should  not  be  vectors  of  disease,  and  that  their  presence 
should  not  adversely  affect  the  invaded  ecosystem,  other 
than,  obviously,  controlling  the  pest.   Such  an  approach  aust 
be  handled  with  care.   Biological  agents  have  already  had 
their  successes  and  failures.   The  eradication  of  the  Screw 
worm,  a  cattle  parasite,  in  the  southern  United  States  by 
neans  of  the  liberation  of  vast  numbers  of  sterile  aales,  and 
the  control  of  the  introduced  Prickly  psar  cactus  in 
Australia  through  the  release  of  a  spscies  of  laoth  which 
feeds  on  it,  have  been  outstanding  successes.   On  the  other 
hand,  control  of  the  Ned-fly  in  California  unfortunately  did 
not  work.   In  Ontario,  control  of  whitefly  in  greenhouses 
by  the  release  of  very  snail  wasps  which  parasitize  the 
pest  is  achieving  excellent  results. 

Microbial  agents:  in  the  context  of  pest  control,  include  not 
only  bacteria,  but  also  fungi,  viruses  and  protozoans.   These 
agents  may   be  naturally  occurring  or  genetically  engineered 
organ! sas.   Such  techniques  are  analogous  to  biological 
warfares  to  use  a  host-specific  pathogen  to  bring  the 
population  of  a  pest  under  control.   There  are  a  large  nuwber 
of  criteria  to  be  considered  for  any  aicrobial  control  agent. 
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Obviously,  it  must  be  selective  for  a  specific  pest  organism, 
but  there  must  be  complete  absence  of  adverse  effects  on  man 
and  any  other  non-target  plant  or  animal  life.   There  must  be 
complete  absence  of  any  detrimental  effects  on  water  quality, 
and  it  should  not  bio-accumulate  in  non-target  organisms.   It 
should  be  easy  to  produce  and  easy  to  disseminate.   But,  and 
here  we  run  head-on  against  one  of  the  disadvantages  of 
chemical  pesticides,  it  should  be  self-maintaining  when 
established;  in  other  words,  persistent.   It  should  obviously 
be  effective  under  the  environmental  conditions  in  which  it 
is  to  be  used.   Lastly,  it  should  be  simple  to  assay  for  its  . 
presence  in  small  quantities,  both  qualitatively  and 
quantitatively. 

Bacillus  thuringiensis  (Bt)  and  Leconte  virus  are  two 
examples  of  microbial  agents  that  have  been  successful 
although  the  timing  of  application  is  critical.   Quite  often 
it  requires  two  or  three  applications  to  be  successful  due  to 
a  lack  of  uniformity  in  the  development  of  the  life  stages  of 
the  pest.   Thus,  it  is  operationally  more  expensive  than 
chemical  pesticide  control  and  microbials  are  presently 
almost  impossible  to  monitor  in  the  environment. 

Integrated  Pest  Management  (IPM)  has  been  practiced  for  many 
years.   It  involves  the  use  of  a  combination  of  all  available 
means,  cultural,  mechanical,  non-chemical  and  chemical,  of 
combatting  pests.   In  particular,  great  stress  is  laid  on  the 
monitoring  of  the  pest  population  levels,  so  that  control 
chemicals  can  be  applied  only  when  the  population  threatens 
to  reach  serious  levels  in  the  immediate  future.   With  the 
introduction  of  new  non-chemical  pesticides,  the  emphasis  on 
monitoring  pest  population  and  the  integration  of  these  new 
products  will  become  even  more  important. 

The  Ontario  Ministry  of  the  Environment,  through  it's  Ontario 
Pesticides  Advisory  Committee,  administers  an  annual  research 
fund  ($400,000  per  annum)  which  encourages  the  search  for  and 
the  use  of  less  toxic  chemicals,  and  research  on  alternative 
methods  of  pest  management.  Over  the  past  several  years, 
there  has  been  a  major  shift  in  funding  towards  research  into 
non-chemical  pesticide  methods  of  control. 

Now,  I  would  like  to  address  the  regulation  of  pesticides  in 
Canada  and  Ontario. 

In  Canada,  legislation  with  respect  to  pest  control  products 
began  federally  in  1906,  and  in  Ontario  in  1936.   All 
pesticides  (chemical  and  non-chemical)  must  be  registered  by 
Agriculture  Canada,  under  the  Pest  Control  Products  Act, 
acting  with  the  advice  of  scientists  of  other  federal 
agencies  including  Health  and  Welfare,  Environment,  and 
Fisheries  and  Oceans.   Registration  is  granted  after 
assessments  of  human  and  environmental  health  hazards, 
efficacy,  environmental  fate  and  many  other  aspects. 
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Subsequently,  the  Ontario  Ministry  of  the  Environment 
classifies  and  schedules  each  registered  product,  under  the 
authority  of  the  Pesticides  Act,  to  control  sale,  use, 
storage,  display,  transportation  and  disposal.   If  it  is 
considered  necessary,  its  use  may  be  limited  to  a  licenced 
applicator  or  permit  holder  for  specific  cases. 

The  control  of  new  biotechnology  pesticide  products  present  a 
whole  new  problem.   The  regulatory  systems  established  by 
governments  have  been  designed  with  chemical  pesticides  in 
mind.   If,  despite  exhaustive  testing,  a  chemical  pesticide 
does  not  perform  as  expected,  at  least  no  more  will  be  found 
in  the  environment  than  has  been  released.   But  now  we  will 
be  looking,  in  many  cases,  at  living  organisms  which  can 
reproduce. 

The  information  required  for  a  biotechnology  pesticide 
product  or  biological  agent  before  it  can  be  considered  for 
registration  is  more  complex,  than  for  a  chemical  product. 
Host  of  the  protocols  and  criteria  for  registration  have  not 
yet  been  formulated.   For  chemical  pesticides,  a  great  deal 
of  laboratory  acquired  toxicity  data  is  required,  followed  by 
field  trials  to  establish  data  on  acute  and  chronic 
lethality,  reproductive  effects  and  such  effects  as 
teratogenicity,  mutagenicity  and  carcinogenicity.   Finally, 
the  environmental  fate  of  the  pesticide  is  assessed, 
including  its  residues,  persistence  and  potential  for 
bioaccumulat ion. 

But  for  biotechnology  pesticide  products  and  biological 
agents  this  is  only  the  beginning.   In  addition,  laboratory 
data  on  strain  history,  pathogenicity  and  containment  has  to 
be  compiled.   In  the  field,  the  various  aspects  of 
pathogenicity  have  to  be  investigated,  such  as  virulence, 
infectivity,  host  range  and  vectors.   A  wide  range  of  genetic 
factors  have  to  be  categorized,  and  parameters  concerning 
dispersal  must  be  quantified.   Bcological  interactions  must 
be  systematically  tracked  down. 

Since  biotechnology  pesticide  products  and  biological  agents 
differ  significantly  from  chemical  pesticides,  the  federal 
government  is  currently  developing  new  criteria  for  the 
registration  of  these  products  under  the  Pest  Control 
Products  Act.   Ontario  has  a  well  developed  complementary 
program  for  chemical  pesticides  under  the  Pesticides  Act,  but 
it  will  have  to  develop  criteria  and  protocols  for  the 
classification  of  these  new  products  and  agents  under  the 
Pesticides  Act.   This  will  necessitate  the  establishment  of 
criteria  and  protocols  for  spills,  waste  disposal,  issuance 
of  permits  for  research  trials,  as  t#ell  as  the  training  and 
certification  of  applicators.   These  products  also  present  a 
major  challenge  to  researchers  and  regulators  in  measuring, 
and  assessing,  their  impact  on  the  natural  environment. 
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Laboratory,  in-vitro,  experiments  will  give  us  many  answers; 
but  it  is  impossible  to  be  sure  what  will  happen  in  the 
field.   If  an  agent  happens  to  get  out  of  control,  how  will 
we  be  able  to  manage  it? 

You  may  have  heard  through  the  media  that  the  Premier,  the 
Honourable  David  Peterson,  announced  on  August  25,  1987,  that 
the  Ontario  Government  will  be  undertaking  a  comprehensive 
program  to  develop  and  implement  alternative  strategies  for 
the  effective  control  of  pests.   This  program  is  known  as 
Food  Systems  2002,  and  aims  to  reduce  pesticide  use  by  50% 
over  the  next  15  years.   It  will  be  implemented  through  the 
Ministry  of  Agriculture  &  Food  and  will  focus  on  biological 
alternatives  to  chemical  pesticides  and  the  use  of  techniques 
such  as  Integrated  Pest  Management  (IPM). 

The  implementation  of  Food  Systems  2002  is  accelerating  the 
needs  for  our  Ministry  to  develop  the  appropriate  protocols 
and  criteria  to  control  these  products  and  agents  so  that  we 
have  the  beneficial  uses  while  protecting  human  health  and 
the  environment.   Above  all,  we  do  not  want  to  trade  the  use 
of  a  chemical  pesticide  for  an  unknown  and  maybe  equally 
hazardous  substance  produced  through  the  use  of  a 
non-chemical  pesticide. 
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EXPANSION  OF  STAMFORO/NIAGARA  FALLS  WATER  POLLUTION 

CONTROL  PLANT  AND 
REDUCTION  OF  INDUSTRIAL  LOADINGS 

by 

C.  H.  Eidt,  Director  of  EngineerlDg, 
Regional  Miinicipality  of  Niagara 
Thorold,  Ontario 


The  Stanford/Niagara  Falls  water  pollution  control  plant  was 
constructed  Jointly  by  the  City  of  Niagara  Falls  and  the 
Township  of  Stamford  in  1961  and  1962.  It  was  placed  in 
operation  in  1963,  after  the  amalgamation  of  the  two 
municipalities,  to  provide  expanded  sewage  treatment  service  to 
the  City  of  Niagara  Falls.  The  consulting  engineers  were  h.  G. 
Acres  International  Limited  and  the  plant  was  designed  to 
provide  primary  treatment  to  a  flow  of  10  Million  imperial 
gallons  per  day.  Sludges  from  the  digesters  were  directed  to 
lagoons  where  they  were  decanted.  The  material  was  later 
spread  on  adjacent  land  and  air  dried.  The  dried  sludge  was 
used  for  various  agricultural  purposes. 

In  1975  the  plant  was  physically  doubled,  Gore  &  Storrie 
Limited  were  the  consulting  engineers.  Because  of  high  storii 
flows  during  rain  periods  and  phosphate  removal  requirements, 
the  Ministry  of  the  Environment  rating  of  the  plant  was  only 
increased  to  12  (HIGO)  million  imperial  gallons  per  day. 

In  January  1983,  we  received  an  inquiry  from  Hr.  A.  MacBain, 
then  Member  of  Parliament  for  Niagara  Falls,  in  respect  to 
possible  environmental  projects  in  which  the  federal  government 
could  participate,  we  suggested  the  possibility  of  providing 
secondary  treatment  at  the  Stamford/Niagara  Falls  water 
pollution  control  plant.  Our  estimated  cost  for  providing 
the  facility  at  that  time  was  in  the  order  of  S25  million. 
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Mr.  MacBain  was  successful  in  obtaining  a  federal  grant  of  $4 
million  and  we  approached  the  Province  of  Ontario  requesting  a 
similar  grant.  The  province  agreed  to  a  grant  of  $3.85 
million,  providing  we  could  develop  a  design  and  system  with  an 
overall  capital  expenditure  of  $12  million.  The  province  also 
required  that,  in  order  to  prevent  overloading  the  plant,  all 
food  processing  and  beverage  inftustries  be  required  to  reduce 
their  discharge  of  overstrength  wastes  to  sewer-use  bylaw 
limits  within  a  five-year  period  or  by  1990.  In  1983,  the 
average  flow  at  the  plant  was  12  MIGD  with  peak  flows  up  to 
23.5  MIGD  on  a  maximum  day. 

We  engaged  the  firm  of  Pollutech  Inc.  to  undertake  a  process 
study  to  determine  the  most  effective  means  of  providing 
treatment  for  the  sewage  received.  At  the  Niagara  Falls  plant, 
the  sewage  is  quite  normal  for  an  eight-  to  nine-month  period, 
but  during  the  months  of  August,  September,  October,  and  part 
of  November,  strong  sewage  effluents  are  received  from  food  and 
beverage  industries.  A  procedure  had  to  be  developed  to  handle 
this  shock  loading.  Pollutech  Inc.  undertook  a  three-month 
pilot  plant  program,  between  July  15  and  November  17,  1983  and 
they  developed  data  for  waste  characteristics. 

They  found  the  sewage  from  November  through  August  to  be 
similar  to  that  found  across  the  province  for  sanitary  sewer 
systems.  From  August  through  November,  the  loadings  increased 
extensively.  Their  rotating  biological  contactor  pilot  plant 
produced  an  effluent  having  both  total  B.O.D.c  (biochemical 
oxygen  demand)  and  suspended  solids  of  less  than  15  milligrams 
per  litre,  operating  on  an  organic  loading  of  less  than  2.2 
lbs.  of  B.O.D.^  per  1,000  ft^. 
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After  very  careful  consideration  of  the  technical  report  of 

Pollutech  Inc.  and  their  evaluation  of  various  alternatives,  it 

appeared  that  the  most  economic  and  best  technical  route  was  to 

proceed  with  rotating  biological  contactors  for  the  plant.  Me 
therefore  adopted  this  recommendation. 

There  were  a  number  of  installations  in  Canada;  one  in  Guelph 
(tertiary  only),  several  in  Ontario  and  Saskatchewan,  but  they 
were  quite  small  in  comparison  to  our  proposal,  and  are 
generally  one-stage  treatment.  Our  consultants  and  staff 
examined  similar  operations  in  the  United  States  and  it  was  our 
staff's  opinion  that  we  could  make  the  system  operate  at  the 
Stamford/Niagara  Falls  plant. 

Me  encountered  difficulty  obtaining  Ministry  of  the  Environaent 
approval  for  this  project  but  because  of  the  urgency  of  the 
Niagara  River  Toxics  Committee  report,  which  was  then  underway, 
and  the  publicity  related  to  the  availability  of  federal 
funding,  we  were  given  approval  to  proceed  because  of  pressure 
from  the  minister's  office.  Our  civil  consultants  were  Gore  & 
Storrie  Ltd.  and  the  successful  contractor  on  this  project  was 
Pigott  Construction.  The  construction  consisted  of  35  rotating 
biological  contactor  units,  followed  by  secondary  clarification 
and  chlorination  prior  to  discharge  to  the  Ontario  Hydro  canal, 
which  discharges  to  the  Niagara  River. 

As  a  result  of  fast  track  construction,  with  able  assistance  of 
Gore  &  Storrie  Ltd.,  we  were  able  to  take  this  project  ftom 
conception  to  reality  in  two  years. 

As  a  condition  of  approval,  the  Ministry  of  th«  Envlron««nt 
required   that   food   and   beverage   processing   industries 
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reduce  their  suspended  solids  and  B.O.D.  loadings  to  the 
sanitary  sewer  system  to  our  sewer-use  bylaw  limits  within  a 
five-year  period  (see  Appendix  "A").  We  determined  there  were 
eight  industries  that  fell  into  this  category.  These  eight 
industries  were  issued  control  orders  in  1984  requiring  them  to 
bring  their  waste  discharges  to  fhe  local  sanitary  sewer  system 
in  compliance  with  the  Regional  Municipality  of  Niagara  Sewer 
Use  Bylaw  No.  3308-83  by  1990.  Each  industry  was  requested  to 
provide  a  program  for  compliance  by  December  31,  1984.  The 
program  was  to  include  a  timetable  giving  specific  dates  for 
various  phases  under  the  program,  such  as  design,  tendering  and 
construction . 

The  Niagara  Region  adopted  its  first  Sewer-Use  Bylaw  in  1972. 
Like  most  sewer-use  bylaws  of  this  time,  its  main  emphasis  was 
on  conventional  parameters  such  as  B.O.D.  (biochemical  oxygen 
demand),  suspended  solids,  oil  and  grease,  pH  and  a  limited 
number  of  metals. 

In  1976  this  bylaw  was  revised  to  include  a  surcharge  for 
companies  whose  wastes  exceeded  the  bylaw's  limits  for  B.O.D. 
and/or  suspended  solids  and  yet  whose  wastes  could  still  be 
readily  handled  by  the  local  sewage  treatment  plant. 

This  bylaw  was  primarily  based  on  a  model  sewer-use  bylaw 
developed  by  the  Ontario  Ministry  of  the  Environment  and  the 
Municipal  Engineering  Association.  As  Niagara  was  also  faced 
with  the  new  "Provincial  Guidelines  for  Sewage  Sludge 
Utilization  on  Agricultural  Lands",  stricter  controls  on  metals 
were  also  incorporated  into  the  bylaw  at  this  time.  (See 
Appendix  "A") 
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The  current  bylaw  was  adopted  in  1983  in  order  to  reflect  minor 
changes  in  "The  Regional  Municipality  of  Niagara  Act",  which  is 
the  provincial  legislation  enabling  Niagara  to  pass  and  enforce 
such  bylaws. 

It  is  believed  that  by  mid-1988  the  final  version  of  a  new 
•odel  sewer-use  bylaw  will  be  received  from  the  province.  This 
bylaw  will  be  the  first  attempt  to  address  the  public's  concern 
for  toxic  chemicals,  the  majority  being  organic  (carbon  based) 
in  nature. 

Once  this  bylaw  is  reviewed,  it  will  be  incorporated  with  other 
changes  currently  under  consideration  by  staff  and  submitted  to 
our  council  for  approval.  One  of  these  changes  will  likely 
include  a  substantially  increased  fine  structure  for  offenders 
and  the  possibility  of  charging  individuals  if  the  enabling 
legislation  is  passed  by  parliament. 

There  is  little  doubt  that  the  public's  increasing  awareness 
and  concern  with  the  accumulation  of  toxic  chemicals  in  the 
environment,  as  well  as  our  ever  increasing  knowledge  of  their 
effects,  will  require  far  more  frequent  bylaw  revisions  and 
much  stricter  methods  of  enforcement. 

Before  the  control  order  was  issued,  Regional  staff  met  with 
each  of  the  industries  to  explain  why  a  control  order  was 
necessary.  In  addition,  the  Regional  Chairman,  on  June  4, 
1984,  sent  a  letter  to  each  industry  explaining  financial 
requirements  for  sewage  plant  expansion  and  Ministry  of  the 
Environment  requirements  for  industry  to  bring  their  effluent 
in  compliance  by   1990.   He  offtred  to  arrange  meetings 
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with  a  committee  organized  to  attend  such  meetings.  This 
committee  consisted  of  representatives  from  Regional  Council, 
including  the  Regional  Chairman,  Regional  staff,  City  of 
Niagara  Falls  mayor  and  staff,  and  a  representative  from  the 
Ministry  of  the  Environment. 

t 
One  of  the  very  first  complaints  received  from  industry  was 

that  this  requirement  was  not  being  made  in  other  jurisdictions 

where  their  competition  was  located,  and  that  they  were  being 

placed    in    an    unfortunate    position.     Fortunately,    the 

representative  from  the  Ministry  of  the  Environment  was  able  to 

indicate  that  this  was  not  the  case  and  was  of  considerable 

assistance  to  us  at  these  meetings. 

The  first  industry,  which  was  a  beverage  industry,  objected 
very  strongly  to  our  order,  particularly  to  the  fact  that  we 
had  not  met  with  them  previously.  At  our  initial  meeting,  this 
firm  rejected  requirements  of  the  control  order.  As  a  result 
of  Ministry  of  the  Environment  input,  they  engaged  consultants 
and  by  the  spring  of  1985,  advised  they  were  prepared  to  comply 
with  our  requirements.  In  1988,  they  propose  to  call  their 
consultants  back  in  to  determine  if  equalization  of  their 
wastes  is  now  feasible.  They  have  substantially  reduced  their 
waste  discharge  since  receiving  their  1985  consultants  report 
and  now  believe  they  can  comply  with  the  sewer-use  bylaw 
through  equalization. 

The  second  industry  was  a  food  industry.  Upon  receiving  our 
control  order,  they  employed  a  consulting  firm  and  quickly 
determined  that  they  were  losing  product  which  was  causing 
their  high  organic  discharge.  As  a  result,  in  December  1984, 
they  provided  a  report  to  us  on  an  implementation  reduction 
program  through  product  recovery  and  re-use. 
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In  checking  with  this  firm  on  April  4,  1988,  we  discovered  that 
the  previous  plant  manager  was  no  longer  there.  Staff  at  the 
plant  admitted  that  for  the  past  two  years  nothing  was  really 
done  about  the  control  order  because  of  the  possibility  that 
the  company  might  be  sold.  The  new  manager  advises  that  they 
are  now  committed  to  an  $8  million  plant  expansion  and  have 
hired  a  local  engineering  firm  to  prepare  plans  and 
specifications  for  pollution  control  in  order  that  they  way 
meet  our  control  order  by  1990,  as  previously  promised. 

The  third  firm  was  a  beverage  firm  and  upon  receipt  of  our 
order,  they  engaged  consultants  to  determine  possible 
alternatives.  At  a  meeting  with  our  committee,  they  expressed 
concern  with  the  cost  to  provide  additional  inhouse  treatment 
facilities  and  indicated  it  would  make  their  operation  less 
economical,  forcing  them  out  of  business. 

In  checking  with  this  firm  on  March  31,  1988,  they  indicated 
that  they  will  continue  to  improve  inplant  control  to  reduce 
the  amount  of  material  discharged  to  the  sanitary  sewer 
system.  They  are  planning  a  $1  (■illion  expansion  and  have 
included  in  their  capital  budget  a  lagoon  in  1990  in  order  to 
Meet  our  effluent  requirements.  A  decision  on  whether  to 
proceed  with  the  lagoon  or  not  will  be  made  in  1989. 

The  fourth  firm  was  a  food  processing  industry  and  they 
initially  ignored  our  order  until  a  further  letter  was  sent 
late  in  1984.  They  expressed  concern  with  the  requireiients  in 
view  of  their  poor  financial  position  over  the  last  few  years. 
In  1985,  they  engaged  a  consulting  engineering  firm  to  carry 
out  an  engineering  study  and  report  on  a  program  of  compliance. 
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In  checking  with  this  firm  on  April  4,  1988,  they  advised  that 
they  had  a  new  plant  engineer  and  have  provided  $60,000  in 
their  1988  budget  to  engage  a  consulting  firm  which  they  hope 
will  solve  their  problems.  It  is  their  opinion,  that  by 
improving  their  screening,  they  can  reduce  B.O.D.  and  by 
further  plant  improvement,  they  can  meet  our  bylaw 
requirements.  We  requested  tha^  they  put  their  proposals  in 
writing  so  these  can  be  reported  to  our  Public  Works  and 
Utilities  Committee. 

The  fifth  industry  was  also  a  food  processing  firm.  They 
immediately  acknowledged  our  order,  requested  additional 
information  and  a  copy  of  our  consultants  report.  They  wrote 
to  our  chairman  in  1984,  expressing  concern  about  the  cost  of 
providing  the  necessary  treatment.  By  December  of  1984,  they 
provided  an  outline  of  their  effluent  treatment  proposals  for 
complying  with  our  bylaw  by  1990.  All  of  their  work  was  done 
by  inhouse  staff. 

By  April  6,  1988,  this  company  had  gone  as  far  as  they  could 
with  chemical  treatment  (polymers  and  catalysts).  They  were 
still  peaking  at  1,400  milligrams  per  litre  B.O.D.  ,  an  average 
of  800  milligrams  per  litre  B.O.D.  The  firm  is  now  looking  at 
separating  their  process  streams  and,  where  needed,  treating 
them  before  they  reach  the  dissolved  air-f lotating  system. 
Also,  they  are  examining  screening  wastes  before  they  reach  the 
wet  well  in  order  to  prevent  large  solids  from  dissolving  when 
the  sewage  is  retained  in  the  well. 

This  firm  admitted  they  are  facing  a  similar  problem  at  their 
California  plant  and  now  realize  that  most  of  their  problems 
with  B.O.D.  is  due  to  blanchers  because  of  high  starch  content 
(pasta).  They  are  now  consistently  below  the  bylaw  for 
suspended  solids.  They  advise  they  will  send  us  a  further 
report  on  their  activities  in  September  of  1988. 
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The  sixth  industry  was  a  food  and  beverage  processing 
industry.  Upon  receipt  of  our  order,  they  engaged  a  consulting 
firm.  The  industry  was  purchased  by  an  international  fir«,  who 
immediately  advised  that  they  would  be  in  compliance  with  our 
bylaw  by  1990.  They  indicated  the  course  of  action  proposed. 
Unfortunately,  because  of  marketing  problems,  this  industry 
went  out  of  business  in  1987. 

The  seventh  industry  was  a  food  processing  industry  which 
caused  considerable  problems  in  the  past.  They  were  purchased 
by  a  national  industry  and  immediately  reported  to  us  on  a 
program  for  compliance.  They  were  almost  in  full  coapliance 
with  our  bylaw  by  1985.  They  now  propose  to  add  a  dissolved 
air  flotation  unit  in  1988  in  order  to  ensure  that  this  will 
meet  our  bylaw  requirements. 

The  eighth  firm  was  a  small  food  processing  fir*  and  they 
initially  refused  to  co-operate  with  us.  In  February  1985, 
they  wrote  a  letter  to  us  advising  they  had  nothing  to  report 
and  that  the  estimate  for  compliance  was  a  prohibitive  cost  for 
their  company.  They  met  and  expressed  their  concerns  to  the 
mayor  and  local  Members  of  Parliament  and  recuested,  through 
those  sources,  financial  assistance. 

On  April  6,  1988,  our  staff  contacted  this  firm  again  and  they 
advised  the  Ontario  Research  Foundation  has  acquired  technology 
on  a  type  of  membrane  which  will  re»ove  protein  (solids),  and 
that  they  are  arranging  for  the  system  to  be  built  in  Canada. 
The  manager  advised  that  he  was  very  pleased  to  find  that  he 
could  actually  sell  the  solids  he  recovered  and  aopareotly 
there  is  quite  a  market  for  these.  He  It  quite  tatitfied  that 
the  equipment  will  do  the  Job  and  agreed  tr>ey  will  meet  our 
bylaw  by  1990. 
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By  May  1987,  the  first  firm  had  acquired  other  companies  in 
Niagara  region,  and  were  working  on  a  corporate  policy.  They 
advised  that  they  had  reduced  their  average  B.O.D.  and 
suspended  solids  by  one-half  and  were  introducing  other 
measures.  They  have  assured  us  that  they  will  meet  our  bylaw 
by  1990. 

Industry  No.  2  carried  out  inplant  measures  to  reduce  waste 
loadings  and  it  appears  that  their  wastes  are  now  within  bylaw 
limits.  Problems  occurred  because  of  staff  changes,  but  with  a 
proposed  plant  expansion,  this  will  provide  satisfactory 
equipment  for  pollution  control. 

Industry  No.  3  hired  a  consultant  and  are  considering  their 
report.  They  indicated  they  want  a  further  meeting  with  local 
political  representatives  and  this  will  probably  be  arranged  in 
the  near  future.  It  now  appears  they  will  build  a  lagoon  in 
1989  to  resolve  their  effluent  problem. 

Industry  No.  4  was  debating  whether  to  spend  money  on  a 
pollution  control  system  or  close  operations.  It  now  appears 
with  inplant  improvements,  that  they  will  meet  our  bylaw. 

Industry  No.  5  did  not  hire  a  consultant  but  undertook 
considerable  work  with  their  own  staff  and  are  making 
progress.  Since  they  are  working  on  a  similar  problem  at 
another  plant  in  the  United  States,  we  anticipate  they  will 
solve  their  problems. 

Industry  No.  6  operated  during  1986  but  closed  in  1987.  Since 
they  had  a  major  impact  on  the  pollution  control  plant,  this 
certainly  will  reduce  loading. 
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Industry  No.  7,  although  giving  us  a  very  difficult  time 
initially,  is  now  in  total  compliance  with  the  bylaw,  90%  of 
the  time.  By  1990,  they  should  be  in  compliance  100%  of  the 
time. 

It  now  appears  that  industry  No.  8  will  be  in  compliance  by 
1990,  provided  they  receive  assistance  they  expect  from  the 
Ontario  Research  Foundation. 

For  testing  of  effluent,  we  request  all  industries  in  Niagara 
to  do  their  own  sampling  and  forward  these  samples  to  their  own 
laboratory.  We  request  that  a  copy  of  the  test  results  be 
forwarded  directly  from  the  industry's  selected  laboratory  to 
us.  This  information  is  used  to  determine  surcharges  where 
these  are  applicable  and  to  assure  that  industries  are  meeting 
our  bylaw  requirements.  we  also  request  that  all  industries 
locate  a  manhole  either  at  their  property  line  or  on  the  road 
allowance  adjacent  to  their  property,  where  we  can  take  grab 
samples  in  order  to  monitor  flows. 

In  general  we  found  industries  to  be  very  co-operativet  their 
sampling  fair  and  objective;  our  system  of  allowing  industries 
to  do  their  own  testing  has  worked  out  very  well. 

In  October  1984,  the  report  of  the  Niagara  River  Toxics 
Committee  was  made  public.  The  Niagara  Falls  water  pollution 
control  plant  was  identified  in  the  report  of  this  committee  as 
a  source  of  priority  pollutants  at  a  rate  of  24.3952  kilograas 
per  day.  As  a  result  of  provision  of  secondary  treatment  with 
rotating  biological  contactors,  these  priority  pollutants  have 
been  reduced  to  3.9001  kilograms  per  day,  which  is  well  within 
present  allowable  limits. 
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Construction  of  the  pollution  control  plant  was  completed  and 
it  was  placed  in  operation  on  December  20,  1985.  We  engaged 
Pollutech  Inc.  to  provide  us  with  one  year  of  monitoring  and  to 
prepare  a  manual  of  instructions  to  properly  operate  the  RBCs 
(rotating  biological  contactors). 

The  Rotating  Biological  Contactor  (RBC)  system  is  a  rotating 
fixed  film  biological  process  that  relies  on  biomass  attached 
to  a  plastic  media  to  extract  soluble  organic  matter  from  the 
primary  effluent.  The  soluble  organics  are  converted  to 
biomass  by  the  living  organisms  through  cell  reproduction.  The 
excess  biomass  is  then  sloughed  off  the  media  and  collected  in 
the  secondary  clarifiers.  Oxygen,  necessary  to  complete  the 
biological  process,  is  attained  from  the  liquid  media  with 
alternate  exposure  of  the  biomass  to  the  atmosphere  and  waste. 
This  biological  process  is  similar  to  conventional  activated 
sludge  in  terms  of  biomass  growth  and  harvesting,  but  differs 
in  that  biomass  is  "attached"  not  "suspended". 

Primary   effluent   is   fed   to   five   (5)   process   trains   and 

thereafter  the  influent  is   treated   in   a   plug   flow  manner 

through  four  (4)  stages  of  each  train.   Each  shaft  removes 

incremental  amounts  of  soluble  B.O.D.^  through  conversion  of 

organics  to  all  biomass.   The  total  RBC  facility  of  3,710,000 

2 
ft   can  accommodate  an  organic  load  of  approximately  8,160 

2 

pounds  of  B.O.D.^  per  day  at  the  2.2  lb/1000  ft   load.   The 

influent  flow  must  be  varied  to  ensure  that  the  total  organic 
loading  is  not  exceeded  on  a  continuous  basis.  Dissolved 
oxygen  levels  of  1.0  mg/L  or  greater  in  the  first  stage  are  a 
good  measure  that  organic  overloading  is  not  being 
experienced. 
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To  allow  for  optimized  operation  of  the  RBC  facility  during  all 
periods  of  the  year,  we  have  an  ongoing  testing  procedure  on  a 
monthly,  weekly,  daily  and  shift  basis  as  follows: 

monthly  recording  of  weights  on  all  35  RBC  shafts; 

daily  recording  of  weights  on  all  Stage  1  RBC 
shafts; 

daily  recording  of  dissolved  oxygen  levels  in  all 
35  RBC  shafts; 

shift  recording  of  dissolved  oxygen  levels  in  all 
Shaft  A,  RBC  units; 

daily  recording  of  visual  characteristics  of  all 
shafts  Dionass  as  per  established  procedures 

On  initial  start  up,  a  complete  inspection  of  RBC  equipment  was 
implemented.  Media  surface  and  Joints  must  be  checked 
regularly  while  initial  biomass  growth  is  occurring.  He  found 
that  in  our  installation,  sections  of  the  media  were  loose  due 
to  improper  sizing  of  the  grommets  used  to  anchor  the  media  to 
the  spider  and  shaft  assembly.  It  is  imperative  that  the  units 
be  revolving  when  raw  sewage  is  introduced  to  the  RBC  trains, 
as  an  imbalanced  situation  on  start  up  can  occur  very  quickly. 
Me  find  that  this  took  less  than  two  (2)  hours.  we 
experienced  major  motor  problems,  resulting  in  frequent  motor 
repairs  at  startup.  If  any  repair  takes  longer  than  two  hours, 
maintenance  staff  rotate  the  RBC  by  hand  one  revolution  per 
hour  until  completion  of  the  Job. 
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Motor  failures  experienced  were  due  to  little  or  no  radial  load 
on  the  non-drive  end  bearings.  The  motors  have  die-cast 
bearing  castings  with  a  steel  sizing  sleeve  cast  into  the 
housing.  This  steel  bearing  seat  is  not  a  full  circle.  This 
means  that  the  size  of  the  bearing  housing  is  controlled  by  a 
zinc  die-cast  casting.  Given  that  the  two  metals  have  a 
difference  in  co-efficient  linei*  expansion,  it  appears  that  an 
additional  .001  inch  of  clearance  develops  in  the  bearing 
housing  at  operating  temperature. 

Several  methods  to  rectify  this  situation  have  been  tried 
including  re-machining  the  housings  and  installing  tolerance 
rings  and  also  a  complete  replacement  of  non  drive  end 
housings.  After  endless  correspondence  and  meetings  with 
Regional  staff,  the  manufacturer,  U.S.  Motors,  finally  agreed 
to  a  total  replacement  with  a  different  motor.  They  supplied  a 
heavy  duty  motor  and  it  has  solved  this  problem. 

Referring  to  the  process,  we  pay  careful  attention  to  biomass 
colour  and  odour  as  we  found  that  the  relationship  between 
these  factors,  B.O.D.  loading  temperature  and  D.O.s  (dissolved 
oxygen)  are  extremely  helpful  in  determining  the  daily  status 
of  the  system. 

In  conjunction  with  the  Process  Consultants,  Pollutech,  we 
experimented  with  the  RBC  system  by  introducing  additional  air 
in  one  train,  step-feeding  in  another  train  and  also  regulating 
different  flows  for  comparison  in  the  remaining  trains. 

We  also  try  to  maintain  a  low  sludge  blanket  in  our  final 
clarifier.  We  found  by  experience  that  returning  sludge  to  the 
primaries  was  causing  an  overload  situation  at  RBC  sections. 
Hence,  we  pump  our  final  clarifier  waste  directly  to  the 
digesters.  This  procedure  will  be  reviewed  with  the  process 
consultants  after  a  year  of  experience. 
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Another  problem  encountered  with  RBC's  was  opposition  from 
Ministry  of  the  Environment  staff.  Perhaps  it  was  felt  that  we 
used  undue  pressure  in  obtaining  initial  approval  by  meeting 
with  the  Minister  of  the  Environment.  After  initial  startup, 
Ministry  of  the  Environment  staff  visited  our  plant.  They  were 
unduly  critical  of  the  operation  and,  in  our  opinion,  without 
justification,  we  requested  a  further  meeting  with  Ministry  of 
the  Environment  staff,  bringing  in  our  consultants  and  our  own 
staff  to  answer  all  questions. 

Our  staff  and  consultants  were  able  to  answer  all  questions  and 
we  demonstrated  that  our  effluent  met  ministry  requirements. 
The  only  problem  they  left  with  us  was  the  fact  that  some 
members  of  the  ministry  did  not  like  the  colour  of  the  algae 
strains  within  some  of  the  RBC's. 

Opposition  of  ministry  staff  surfaced  in  a  speech  made  by  the 
minister  when  he  indicated  there  was  an  operational  problem  at 
the  Niagara  Falls  plant.  As  a  result,  we  sent  the  minister  a 
report,  prepared  by  our  consultants,  Pollutech,  which  indicated 
we  were  able  to  achieve  the  required  effluent  results  in  1966 
even  with  all  food  and  beverage  industries  working  at  full 
capacity  during  the  fall  of  1986. 

This  problem  was  further  discussed  at  Regional  Engineers* 
meetings  with  senior  staff  of  the  Ministry  of  the  Environment 
and,  in  my  opinion,  has  now  been  resolved.  Ministry  staff  are 
now  much  more  willing  to  look  at  new  ideas  and  new  concepts  and 
we  have  been  successful  in  presenting  and  receiving  acceptance 
of  process  studies  at  other  plants  where  construction  is 
proposed.  This  has  resulted  in  both  capital  and  operational 
cost  savings  for  this  municipality,  we  have  found  suggestions 
made  by  ministry  staff  very  helpful  and  they  are  now  most 
co-operative. 
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We  were  able  to  construct  a  plant  with  good  operational 
characteristics;  sensitive  to  operational  requirements  and 
providing  improved  effluent  as  required  by  the  Ministry  of  the 
Environment's  Certificate  of  Approval,  at  a  minimum  cost.  By 
use  of  RBC's  we  have  been  able  to  reduce  our  initial  estimated 
cost  of  $25  million  to  $12  million,  to  provide  a  plant  capacity 
of  15  MIGD  per  day  while  still  Producing  sludges  which  we  can 
dispose  of  on  farm  lands,  and  an  effluent  well  within  the 
limits  of  our  Certificate  of  Approval  (that  is  an  effluent 
objective  of  15  parts  per  million  B.O.D.,  15  parts  per  million 
suspended  solids,  and  1  milligram  per  litre  phosphorus  with  a 
non-compliance  limit  of  25-25-1). 

With  today's  requirement  for  environmental  approval  and  the 
need  of  keeping  escalating  costs  down,  it  is  very  important 
that  innovative  ideas  and  processes  be  encouraged  and  not 
suppressed. 

In  summary,  our  experience  was  that  governments  and  to  some 
extent  industries  are  suspicious  of  change.  Industries,  in 
many  cases,  cannot  relate  their  discharges  to  municipal  sewer 
systems,  or  to  pollution  as  it  exists  in  the  Great  Lakes 
ecosystem.  Some  believe  tax-supported  governments  should  solve 
all  pollution  problems  without  any  disruption  of  manufacturing 
processes.  We  have  proven  that  common  sense  negotiations  and 
sensible  guidelines  can  be  sold  to  those  who  were  most 
adamant.  We  have  also  proven  that  orocess  studies  pay  off.  It 
is  well  to  remember  that  Ministry  of  the  Environment  guidelines 
are  just  that.  They  are  not  carved  in  stone,  nor  should  they 
be  tatooed  on  the  minds  of  their  officials.  Process  studies 
rarely  fail  to  show  the  way.  Because  waste  is  as  individual  as 
the  people  who  create  it,  methods  of  treatment  can  be  just  as 
varied.  New  technology  will  never  have  a  chance  without 
governments  willing  to  become  pioneers  in  pollution  clean  up. 
Thankfully,  Ontario  has  accepted  this  challenge. 
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APPENDIX  "A" 


THE  REGIONAL  MUNICIPALITY  OF  NIAGARA 

EXCERPT  FROM 
BILL  3271 
SEWER  USE  BYLAW  No.  3308-83 


4.    USE  OF  SEWERS: 

(1)  No  person  shall  discharge  into  any  Regional  Sewage 
Works  or  into  any  sewer  or  sewer  systen  connected 
directly  or  indirectly  with  any  Regional  Sewage 
Works,  any  matter  or  quantity  of  natter  which  may  be 
harmful  to  or  may  become  haraful  to  such  sewage 
works,  or  which  may  interfere  with  their  proper 
operation,  or  which  may  impair  or  interfere  with  any 
sewage  treatment  process,  or  which  may  obstruct  or 
may  tend  to  obstruct  any  sewer,  or  which  may  be  or 
nay  become  a  hazard  to  persons,  property  or  animals, 
or  without  limiting  the  generality  of  the  foregoing, 
any  of  the  following: 

(a)  sewage  containing  more  than  a  total  of  100 
milligrams  per  litre  of  oil,  fat  and  grease  of 
animal  and  vegetable  origin; 

(b)  sewage  containing  more  than  a  total  of  15 
milligrams  per  litre  of  oil,  grease  and  tar  o7 
mineral  or  synthetic  origin; 

(c)  sewage  at  a  temperature  in  excess  of  65  degrees 
Celcius  (149°  Fahrenheit); 

(d)  subject  to  subparagraph  (b)  hereof,  flammable  or 
explosive  natter,  and  without  Uniting  the 
generality  of  the  foregoing,  gasoline,  benzene, 

naotha.  fuel  oil,  acetone  or   other  solvents: 

(e)  any  quancic/  ot  matter  capaoie  of  oosiructing 
the  flow  in  or  interfering  with  the  proper 
operation  of  any  part  of  the  sewage  works,  and 
without  Uniting  the  generality  of  the 
foregoing,  any  such  quantity  of  ashes,  cinders, 
sand,  straw,  nud,  shavings,  netal,  glass,  rags, 
feathers,  plastic,  wood  or  cellulose; 

(f)  sewage  having  a  pH  less  than  6.0  or  greater  than 
10.5  or  which  due  to  its  nature  or  content 
becomes  less  than  6.0  or  greater  than  10.5 
within  a  sewage  works; 
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(g)   sewage   of   which   the 
milligrams  per  litre; 


B.O.D.    exceeds 


500 


(h)   sewage  in  which  suspended  solids  exceed  500 
milligrams  per  litre; 

(i)  sewage  that  may  cause  a  nuisance,  and  without 
limiting  the  generality  of  the  foregoing,  sewage 
containing  hydrogen^  sulphide ,  carbon  disulphide, 
ammonia,  trichloroethylene ,  sulphur  dioxide, 
formaldehyde,  chlorine,  bromine,  or  pyridine,  in 
such"  quantity  that  an  offensive  odour  could 
emanate  from  the  sewage  works  or  could  cause  a 
nuisance ; 

(j)  sewage  containing  animal  waste,  and  without 
limiting  the  generality  of  the  foregoing, 
containing  intestines,  stomach  casings, 
intestinal  contents,  hides,  hooves,  toenails, 
horns,  bones  or  poultry  heads  or  sewage 
containing  hair,  wool,  fur,  feathers,  paunch 
manure  or  fleshings  in  a  quantity  sufficient  to 
interfere  with  the  proper  operation  of  the 
sewage  works; 

(k)  any  garbage,  except  from  garbage  disposal  units 
or  grinders,  or  any  food  waste  which  has  not 
been  properly  shredded  so  that  all  particles 
will  be  carried  freely  under  flow  conditions 
normally  prevailing  in  public  sewers. 

(1)  sewage  containing  any  of  the  following  matter  in 
excess  of  the  indicated  concentrations: 

Concentrations  in 


Matter 

Expressed  as 

Mil 

lig 

rams  per  litre 

Aluminum 

Al 

50 

Arsenic 

As 

1.0 

Barium 

Ba 

5.0 

Cadmium 

Cd 

2.0 

Chloride 

CI 

1500 

Chromium 

Cr 

5.0 

Copper 

Cu 

5.0 

Cyanide 

HCN 

1.0 

Fluoride 

F 

10 

Iron 

Fe 

50 

Lead 

Pb 

5.0 
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Concentrations  in 
Matter  Expressed  as   Milligraws  per  litre 


Mercury 

Hg 

0.1 

Nickel 

Ni 

5.0 

Phenolic  compounds 

1.0 

Phosphorus 

p 

100 

Sulphate 

so  4 

1500 

Sulphide 

S 

2.0 

Tin 

SN 

5.0 

Zinc 

Zn 

5.0 

Pesticides 

0.0 

Herbicides 

0.0 

(m)  radioactive  materials  except  as  may  be  permitted 
under  The  Atomic  Energy  Control  Act,  R.S.C.,  1970 
and  amendments  thereto  and  regulations  thereunder. 

(n)  storm  water,  water  from  drainage  of  roofs  or  land 
or  from  a  watercourse,  or  uncontaminated  water 
except  that  which  may  be  discharged  into  a 
combined  sewer. 

(o)  sewage  which  consists  of  two  or  more  separate 
liquid  layers. 

(p)  regardless  of  any  limitations  set  forth  in  this 
bylaw,  any  quantity  of  natter  which  may  hinder  or 
prevent  the  disposal  or  application  of  sewage 
sludges  on  land  due  to  limitations  set  forth  in 
the  current  "Provisional  Guidelines  for  Sewage 
Sludge  Utilization  on  Agricultural  Lands"  as 
prepared  by  the  Joint  Ministerial  Coamittees  of 
the  Ontario  Ministry  of  Agriculture  and  Food,  the 
Ontario  Ministry  of  the  Environment,  and  the 
Ontario  Ministry  of  Health. 

A.  (2)  If,  in  the  opinion  of  the  Director,  an  interceptor  is 
necessary  for  the  removal  of  grease,  flamiable  wastes, 
sand  or  other  harmful  ingredients,  such  interceptor 
shall  be  in  accordance  with  the  standards  and 
specifications  of  the  Director  and  shall  be  in 
location  easily  accessible  for  cleaning  and  inspection. 
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SOME  APPROACHES  TO  SOLVING  THE  DOMESTIC 
WASTE  MANAGEMENT  DILEMMA 

by  W.D.  GOODINGS,  D.G.  STEVENS  &  D.  SCHRAM. 

The  Proctor  &  Redtern  Group,  Toronto,  Ontario. 

Paper  presented  by  Denis  Stevens 


Introduction 

Waste  generation,  it's  management,  and  ultimately  it's  disposal  is  indeed  a 
dilemma  -  not  only  for  Ontario  but  throughout  North  America  and  as  recently 
experienced  from  our  firms  tour  of  European  facilities,  throughout  most  of  the 
industrialized  world. 

Bill  Goodings,  who  was  scheduled  to  deliver  this  paper  and  whom,  along  with 
Dave  Schram  provided  much  of  the  information  on  the  European  approach  to 
waste  management  could  not  be  here  today.  Bill  very  much  wanted  to  deliver 
this  paper  as  it  represents  an  opportunity  for  him  to  describe  his  philosophy  on 
waste  management.  As  a  consultant  and  a  practitioner  in  this  field  for  over  thirty 
years  he  has  gained  many  Insights  and  developed  an  approach  which,  fol- 
lowed could  solve  a  lot  of  the  problems  which  lead  us  to  our  current  dilemma. 
He  sends  his  regrets. 

This  presentation  consists  of  an  series  of  35mm  slides  and  a  discussion  of 
some  approaches  used  to  solve  the  domestic  waste  management  problem. 
The  paper  is  roughly  divided  into  two  parts.  The  first  part  deals  with  a  broad 
picture  of  waste  management  and  provides  a  bases  for  some  of  the  later  dis- 
cussions. The  second  part  focuses  on  the  results  of  our  European  tour,  under- 
taken by  Bill  Goodings  and  David  Schram  ettfler  tfiis  yeer.  The  ptper  oondudee 
witti  insights  and  cocK^lusions  from  both  our  European  and  North  American  ex- 
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periences  in  waste  management.  Most  of  the  talk  today  will  deal  with  municipal 
solid  waste  -  the  mixed,  generally  curb-side  collected  component  from  houses, 
apartments  and  from  light  commercial  establishments.  In  Ontario  this  us  usually 
handled  by  municipal  collection. 

Ontario  disposes  of  roughly  1 0  million  tonnes  per  year  of  municipal  solid  waste 
(MSW).  This  is  of  course  a  very  rough  estimate  but  it  gives  an  idea  of  the  scale 
of  waste  which  produced  and  disposed  of  in  a  municipal  waste  system.  In  ad- 
dition to  municipally  collected  and*disposed  of  wastes  there  are  private 
haulers  and  private  waste  facilities  which  deposit  wastes  from  both  the  public 
collection  stream  and  the  private  waste  stream.  The  numbers  that  I  have  indi- 
cated are  generally  exclusive  of  a  large  amounts  of  waste  that  are  of  special, 
commercial,  industrial  and  other  categories.  Hazardous,  liquid  industrial  and 
other  special  wastes  are  usually  disposed  of  at  dedicated  sites  are  not  con- 
sidered in  our  discussion  today.  For  a  typically  urban  or  suburban  situation  in 
Ontario,  our  rule  of  thumb  is  that  400  to  450  kg.  per  person  per  year  of  domes- 
tic waste  can  be  expected  to  be  generated.  This  figure  may  rise  to  ap- 
proximately 1  tonne  per  person  per  year  if  all  direct  and  indirect  wastes  are  In- 
cluded in  this  per  capita  estimate.  It's  worth  noting  that  the  European  rates  gen- 
eration, are  generally  considered  to  be  approximately  one  third  to  one  half  of 
North  American  rates.  At  recent  conference  in  Toronto,  the  differentiation  be- 
tween North  American  and  European  rates  was  discussed  by  a  number  of 
speakers.  However,  no  explanation  was  offered  for  these  differences.  There 
was  a  slight  generation  rate  drop  in  per  capita  figures  in  the  early  part  of  this 
decade.  As  we  are  aware  1980,1981  and  1982  were  periods  of  economic  dis- 
tress. The  upward  trend  of  waste  generation  since  the  early  part  of  the  1980's 
has  continued  at  or  above  the  levels  experienced  before  the  down  turn  in  1980 
to  1982.  Finally,  by  way  of  context  Metropolitan  Toronto,  the  largest  urban  cen- 
ter in  Ontario  is  currently  producing  about  3.3  million  tons  of  municipal  solid 
waste  per  year. 

The  overwhelming  majority  of  municipal  waste  generated  and  disposed  of 
within  Ontario  is  landfilled.  A  small  portion  is  being  incinerated  and  recent  initia- 
tives in  recycling,  for  example  blue  box,  will  no  doubt  increase  the  percentage 
accommodated  by  recycling.   The  picture  for  in  industrial  and  commercial  side 
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of  Metropolitan  Toronto's  waste  stream  is  less  precise.  Although  it  is  lair  to  say 
there  is  a  much  higher  percentage  of  recycled  or  reused  material  in  these  waste 
streams  the  amount  generated  and  the  types  of  wastes  reused  and  recycled  are 
not  precisely  known.  We  believe  that  recycling  within  the  industrial  sector  is 
generally  higher  on  a  percentage  basis  than  on  the  domestic  waste  side. 

The  Ontario  Dilemma 

The  Ontario  dilemma,  and  the  subject  of  this  section  of  the  Conferer»ce,  as  it  re- 
lates to  Waste  Management  it  stems  from  two  basic  facts: 

■  The  amount  of  waste  generated  is  rapidly  exceeding  the  capacity  of  cur- 
rent    systems  to  dispose  and  manage  it 

■  The  people  of  Ontario  are  less  and  less  inclined  to  accept  additional 
waste  management  facilities  or  to  allow  siting  of  the  facilities  used  in 
managing  and  disposing  of  waste. 

A  number  of  municipalities  in  tx)th  southern  and  northern  Ontario  are  experienc- 
ing severe  problems  t>ecause  of  limited  waste  disposal  capacity.  Metro  Toronto 
is.  for  example  looking  at  a  severe  short  fall  in  capacity  within  the  next  5  to  8 
years.  Given  the  vast  amount  of  variety  of  wastes  generated,  a  period  of  5  to  8 
years  is  a  very  short  time.  Metro's  experiecKe  is  reflected  throughout  Ontario  in 
a  number  of  communities  whk:h  have  landfills  approaching  capacity  and  very 
few  other  alternatives  to  disposing  of  their  waste. 

Ontario's  waste  dilemma  is  a  result  of  a  number  of  factors,  for  exampla: 

Capacity: 


I 


In  many  instances  the  problem  of  capacty  ia  oanlral  to  fhm 
poaaL  It  ia  oompourKled  by  the  imilad  laaoufoaa  avilabla  tor  wila  manapa- 
ment.  In  the  paat  waata  managamafU  waa  not  a  high  priority.  t)oth  in  terma  of 
demand  on  time  and  on  budgets  in  many  o(  the  towna  arKf  cMaa  acroaa  the 
province.  It  is  only  in  tha  laat  S  to  10  yaara  »iat  waaia  iaauaa  hava  Incraaiad  in 


intensity.  In  the  agricultural,  suburban  and  urban  environments  of  southern  On- 
tario and  even  in  more  rural  central  and  northern  Ontario  waste  generation  is  in- 
creasing and  the  space  for  locating  waste  management  facilities  is  more  difficult 
to  find.  The  public  no  longer  accepts,  without  reservation  the  need  for  the  tradi- 
tional disposal  options  or  their  siting  -  particularly  if  close  to  dwellings, 
businesses  or  recreational  areas. 

Resources: 

The  cost  of  waste  management  has  increased.  Financial  resources  are  under 
strain  in  many  areas.  Traditionally,  the  rates  for  disposal  of  wastes  were 
generally  less  than  $10  per  tonne.  Rates  have  jumped  dramatically  in  recent 
years.  Although  many  recent  increases  are  the  result  of  policy  considerations, 
the  actual  cost  of  landfilling  including  approvals,  operations,  increase  in  stan- 
dard of  design,  and  closure  costs  have  increased  three  to  four  times  previous 
levels.  Currently  Metro  has  increased  their  rates  at  landfill  to  $50  per  tonne. 
This  is  being  matched  by  many  other  municipalities  in  the  area.  The  cost  of  ex- 
porting waste  for  to  privately  run  facilities  is  also  much  higher.  All  of  these 
changes  put  a  severe  strain  on  financial  resources  of  the  municipality. 
Municipal  staff  time  and  resources  to  deal  with  the  problem  of  waste  manage- 
ment have  also  experienced  higher  demand. 

Approvals  and  Planing  Cost: 

The  approval  process  of  waste  management  invariably  involves  both  the  En- 
vironmental Protection  Act  and  the  Environmental  Assessment  Act.  In  addition 
there  are  an  increasing  number  of  other  statutes  and  approvals  which  are  re- 
quired before  a  facility  or  a  waste  management  system  can  approved.  There  is 
no  need  to  go  into  any  detail  or  discussion  regarding  the  length  and  time  and 
cost  of  approvals  for  waste  management  facilities;  we  are  all  familiar  with  the 
problems  that  waste  disposal  applications  produce  within  our  own  com- 
munities. For  example  the  consolidated  hearing  for  the  Halton  Region  Landfill  is 
establishing  a  new  record  time  for  a  completion.  The  cost  of  this  hearing  by  all 
accounts  is  very  high  and  the  time  and  resources  of  Halton  Region  staff  have 
been  substantial.  It  is  a  reasonable  expectation  that  in  future  hearings  will  con- 
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tinue  to  be  very  long  complex  affairs  as  all  of  the  stakeholders  influenced  by 
waste  management  decisions  demand  a  role  and  a  voice  in  any  approvals 
process. 

Public  Dissatisfaction: 

Public  dissatisfaction  is  a  topic  that  needs  no  introduction.  There  are  many  ex- 
amples of  public  opposition  to  waste  management  facilities.  The  public  in 
general,  special  interest  groups,  and  lobby  groups  will  have  a  strong  bearir>g  on 
the  course  of  approvals.  Intervenors  are  generally  more  sophisticated,  better 
prepared  and  well  finar>ced.  The  results  of  their  involvement  is  a  demand  for 
greater  detail  and  sophistication  in  the  planing  of  waste  management  fadiities. 
This  adds  time  and  expense  to  approvals.  As  a  major  ingredient  of  Ontario's 
dilemma  in  waste  management  the  public,  is  both  a  major  influer>ce  and  in  many 
respects  a  victim  of  the  waste  problem. 

Diversity  of  Choice: 

Finally  there  are  a  great  variety  of  choices  available  for  managing  waste.  This 
has  not  always  been  the  case.  As  a  result  of  the  variety  of  choices  ar\6  the 
higher  standards  if  sophistication  more  and  rDore  trade-offs  are  becoming 
necessary  and  the  decision  on  waste  management  fadiities  is  becoming  less 
obvious.  New  technologies,  or  reworked  older  techrK>logles  are  continuaVy 
presenting  themselves  for  conskieration.  The  variety  and  types  ot  wastes 
making  up  the  waste  stream  is  much  greater.  The  current  legislation  requires 
that  all  alternatives  k)e  cor^sidered  in  at  least  Initially  to  satisfy  the  requirements 
of  the  environmental  planing  statutes.  There  are  some  dear  beneits  trom  ttis 
Increased  sophistication  in  waste  management  However,  put>lc  and  review 
agendes  understanding  of  many  of  the  Mmilaiiorw  of  new  technologiee  coiv 
trttxites  to  the  time  and  effort  to  gel  approval  More  choioes  wUh  a 
number  of  trade-offs  invariable  results  ina  more  coniused  sHuaHort 
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These  points  are  some  of  the  major  ones  that  we  conclude  are  important  con- 
tributing factors  to  the  garbage  dilemma.  For  the  purpose  of  our  discussion 
today  they  cover  the  range  of  problems  that  must  be  solved  if  we  are  to  deal 
with  the  growing  difficulty  of  disposing  of  our  solid  wastes. 

Range  of  Approaches 

To  begin  to  solve  Ontario's  waste  management  dilemma  we  start  by  identifying 
the  different  approaches  to  waste  management  that  should  be  considered  for 
evaluation.  We  can  look  at  the  experience  of  our  own  jurisdictions  and  those  of 
other  countries. 

The  waste  system  can  be  viewed  as  three  integrated  parts: 

■  Waste  collection  and  transport. 

■  Sorting  and  processing. 

■  Waste  disposal. 

Although  there  is  often  a  jurisdictional  split  between  agencies  responsible  for 
the  collection  of  waste  and  it's  ultimate  processing,  sorting,  or  disposal  the  sys- 
tem as  a  whole  has  got  to  be  considered  to  ensure  that  sound  management  in 
an  efficient  waste  management  system  results. 

Within  the  area  of  collection  there  are  a  number  of  alternatives  which  are  cur- 
rently in  use.  These  include  : 

■  Curb  side  collection  of  mixed  solid  waste  . 

■  Depot  collection  of  mixed  solid  waste. 

■  Curb  side  collection  of  separated  solid  waste. 

■  Depot  collection  of  separated  solid  wastes. 

A  number  of  combinations  of  these  four  categories  could  be  found  In  a  given 
system.  The  purposes  of  this  discussion  these  four  categories  will  suffice.  As 
the  analysis  of  the  collection  component  of  Waste  Management  becomes  more 
detailed  the  range  of  materials,  with  types  of  collection  containers,  sorting  of 
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waste  into  separate  streams  all  figure  importantly  in  determining  the  most  effec- 
tive means  of  dealing  with  municipal  waste  collection  phase.  We  will  discuss 
these  in  more  detail  later. 

For  the  waste  processing  and  disposal  phases  of  the  waste  management  sys- 
tem we  have  identified  the  following  list  of  approaches  that  are  usually  con- 
sidered: 

Reuse  and  recycling. 

Materials  recovery. 

Composting. 

Energy  Recovery. 

Refuse  Derived  Fuel  Production. 

Landfilling. 

Export 

In  addition  there  are  a  number  of  esoteric  technologies  that  have  been 
proposed.  It  is  our  experience  that  they  contribute  very  little  by  way  of  disposal 
capacity.  They  are  often  directed  at  specialized  materials  or  unique  situations. 
The  order  of  priority  of  waste  management  approaches  generally  stresses 
waste  reduction,  reuse  and  recycling,  with  landfilling  and  export  considered  the 
lowest  priority. 


Waste  reduction  initiatives  are  usually  considered  the  most  important  arxj 
tive  means  of  reducing  the  amount  of  waste  needed  to  be  recycled  reused  or 
disposed  of.  in  terms  of  the  range  of  approaches  that  coukj  be  used  lo  help 
solve  our  waste  dilemma  it  clearly  the  approach  of  choice.  Strictly  speeWng 
hovvever.  it  is  not  a  waste  disposal  or  a  waste  prooessinQ  technique.  In  fact  It 
can  t>e  argued  that  H  is  not  a  waste  manaoement  technique  per  se  as  It  deals 
with  materials  before  they  become  wastes.  It  is  a  means  of  reducing  the  polsn- 
tiaJ  of  products  of  the  manufacturing  and  processing  stream  to  t)eoome  a  wasls 
prot>lem.  Notwithstanding,  it  is  very  important  obfecttve  %wflhln  any  munldpalty 
to  reduce  the  amount  of  solid  material  that  vdi  have  lo  tM  colected,  processed 


-  a«n  - 


and  disposed  of  in  the  waste  management  system.  In  our  discussion  today  we 
will  assume  that  even  the  best  reduction  programs  will  leave  plenty  of  waste  to 
be  disposed  of  or  reprocessed. 

Systems  Analysis 

Having  identified  a  number  of  approaches  to  waste  management  i.e.  tech- 
niques, facilities  or  programs  that  could  b#  used  to  manage  waste,  the  next 
stage  is  to  determine  the  best  combination  of  approaches  for  a  given  study 
area.  Proctor  &  Redfern  is  currently  undertaking  a  systems  analysis  toward  this 
end  for  Metro  Toronto.  We  have  labeled  this  "The  Hierachical  Analysis".  This  is 
because  the  evaluation  that  we  use  is  based  upon  a  ranking  or  prioritizing  of 
each  approach  within  a  given  system  of  waste  management.  With  a  knowledge 
of  waste  composition,  combinations  of  waste  management  approaches  can  be 
tested  using  criteria  dealing  with  a  potential  system's:  environmental  suitability, 
operational  needs,  costs,  safety,  government  policy  directives  and  guidelines 
and  a  number  of  other  important  factors.  Different  wastes  (for  example  scrap 
metal,  kitchen  wastes,  white  goods,  newsprint,  cardboard  and  so  forth)  can  be 
directed  towards  the  most  appropriate  waste  processing  or  disposal  alternative. 
The  interrelationship  of  the  range  appropriate  techniques,  waste  management 
technologies  and  programs  ( such  as  waste  reduction)  then  comprise  the  waste 
management  system. 

Without  going  into  detail  our  preliminary  conclusions  in  Metro  Toronto's  case 
indicate  that  aggressive  reduction  and  recycling  programs  combined  with 
source  separation  of  household  and  light  commercial  wastes  into  two  or  three 
streams  seems  the  most  appropriate  "front  end"  to  the  waste  management  sys- 
tem. Once  the  municipal  solid  waste  has  been  segregated  into  wet,  dry,  and/or 
specified  recyclable  streams  the  appropriate  combination  of  technologies  can 
be  applied  to  reduced  the  emphases  on  land  filling  and  provide  a  socially  ac- 
ceptable end  products.  Our  preliminary  analysis  also  indicates  that  techniques 
such  as  composting  will  play  an  Important  role  in  modern  waste  management 
systems.  Landfilling,  although  still  required  will  play  a  much  lesser  role  in  the 
managing  and  disposing  of  solid  wastes. 
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We've  given  you  a  rather  brief  and  very  abbreviate  overview  of  the  nature  of  the 
waste  management  dilemma  particularly  as  they  relates  to  solid  wastes  in  Orv 
tario.  in  addition  we  have  given  you  a  brief  discussion  of  the  range  and  alterna- 
tives that  have  been  considered  and  the  types  of  analysis  that  have  been  un- 
dertaken to  provide  an  appropriate  waste  management  system.  A  lot  of 
detailed  analysis  which  takes  into  account  the  composition  of  the  waste  stream, 
the  materials  available  and  the  state  into  which  they  are  collected  and  of  course 
the  alternatives  used  to  process  each  of  the  components.  At  this  stage  we  vvtt 
describe  some  of  the  experiences  that  Bill  Goodings  and  Dave  Schram  had  In 
Europe.  The  general  approach  used  in  waste  management  in  Europe  is  instruc- 
tive for  the  Ontario  situation.  Most  of  my  discussion  in  the  following  second  half 
of  this  presentation  will  revolve  around  a  series  of  slides. 

The  European  Experience 

In  the  spring  of  this  year  Bill  Goodings  and  Dave  Schram  of  Proctor  &  Redfem's 
Waste  Management  Group  toured  a  number  of  facilities  in  Europe.  The  tour  was 
arranged  with  considerable  amount  of  research  on  our  part  to  allow  us  to  see 
the  most  important  and  significant  waste  management  systems.  The  European 
tour  concentrated  on  the  experience  in  Belgium.  Germany.  Austria.  In  addition 
one  or  two  plants  were  visited  the  United  Kingdom.  The  emphases  of  the  tour 
was  to  upxJate  us  on  the  advances  in  Europe  in  handling  wastes  through  a  com- 
posting processes  and  dry  wastes  through  recycling.  There  is  no  "bkie  box* 
system  per  se  in  Europe.  Rather,  most  countries  use  a  numt>er  of  segregated 
bins  which  are  associated  with  households  and.  depending  upon  the  nature  Of 
the  wastes,  in  depots  or  in  public  plazas  and  shopping  centers.  It  Is  a  system 
that  works  very  well  that  we  think  can  t>e  adapted  to  Canada,  (fbe  tolowing  is 
a  brief  description  of  the  slides  presented): 
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1  The  Wet/Dry  Approach 

The  major  features  of  the  wet  dry  collection  are  separation  of  householder  of  ail 
waste  into  dry  and  relatively  clean  and  wet  and  relatively  dirty  fraction.  Wastes 
are  not  specified  for  each,  rather  householder  judgment  upon  which  constitutes 
wet  soiled  wastes  versus  dry  recyclable  waste  is  relied  upon. 

2  Example  of  Wet/Dry  Bins  ^ 

This  is  an  example  of  the  large,  plastic,  closable  containers  showing  the  wet 
wastes  in  the  gray  bin  and  dry  waste  in  the  green  bin. 

3  A  Semi-Automated  Collector 

This  automatic  truck  pick-up  demonstrates  collection  of  wet  or  dry  wastes. 

4  Example  of  Dry  Waste  Disposal  Into  Bin 

Dry  waste  are  deposited  by  each  house  holder  into  the  appropriate  green  bin. 

5  Example  of  Wet  Wastes  Into  Bin 

In  this  slide  wet  yard  waste  (clippings  and  leaves)  are  deposited  into  the  closed 
gray  container  by  the  householder. 

6  Commercial  Bin  Pick-Up  by  Semi-Automative  Equipment 

Demonstrated  is  a  larger  unit  in  a  commercial  setting  automatically  loading  dry 
wastes. 

7  A  Depot  System 

Paper,  glass,  metals  etc.  are  deposited  in  depots  in  some  localities. 
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8  Glass  Depot  System 

White  glass  and  coloured  glass  are  separated  into  the  appropriate  containers  at 
local  collection  depot. 

9  Depot  System  for  Three  Materials 

White  and  coloured  glass,  paper,  cardboard  arxj  metals  are  illustrated. 

10  Backyard  Composting 

A  typical  backyard  compostor  Is  demonstrated  as  used  by  householders, 

11  A  Battery  Collection  Depot 

Regular  flashlight  batteries  and  a  smaller  more  hazardous  mercury  batteries 
have  special  red  bins  at  most  commercial  plazas  and  retail  centers.  In  some 
countries  in  Europe  new  batteries  can  not  be  purchased  without  the  oM  t>at- 
teries  been  turned  in  or  exchanged  at  the  same  time. 

12  Example  of  Special  Collection  Days 

European  style  household  hazardous  waste  programs  are  undertaken 
regularly,  generally  by  private  sector  contractor.  Time  periods  range  from  two 
¥veeks  to  yeariy. 

13  Automated  Pick-Up  of  Special  Waste  Collection 

Futty  automated  systems  arxj  Hfts  on  trucks  are  used  to  coiect  special  wastes 
(generally  hazardous). 

14  Plant  Showing  Typical  Tipping  Roof 


Typical  tipping  fk>or  for  cottected  dry  waalii  via  a  oonvyer  tyttam  la 
demonstrated  in  a  German  planL 
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15  Separators 

Slides  showing  the  magnetic  separators  and  picking  lines  to  segregate  dry 
wastes  from  mixed  wastes  to  trommel  sorting  of  the  dry  waste  stream. 

16  Hand  Picking  of  Recyclables 

Slide  shows  demonstration  of  hand  picking  along  conveyers  lines  for  recycl- 
ables; the  negative  picking  process. 

17  iHand  Picking  on  a  Circular  Belt 

This  is  a  demonstration  of  a  worker  picking  selected  wastes  from  a  circular  belt 
in  a  German  plant. 

18  Further  Examples  of  Belt  Picking 

19  Hand  Sorting  of  Dry  Waste 

20  Example  of  a  Composting  Facility 

This  Is  an  example  of  a  smaller  windrow  facility  in  Austria  showing  what  wastes 
in  composting  windrow  under  cover.  Windrow  compost  piles  under  a  roof  with 
a  negative  air  forced  system,  80  days  cycle,       illustrated. 

21  A  Twenty  Four  Hour  Fermentation  Kiln 

A  hundred  and  twenty  foot  long  fermentation  kiln  is  used  to  ferment  wet  wastes 
in  a  plant  in  the  Rhine  Valley.  (Minimal  separation  used  in  this  system,  some 
size  reduction  of  materials). 
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22  Inside  the  Fermentation  Klin 

A  side  shows  the  inside  of  the  fermentation  kiln  showing   internal  blades  used 
to  mix  the  waste 

23  Waste  Composed  Product 

This  is  an  example  of  a  local  farmer  picking  up  the  coarse  compost  for  appTica- 
tion  on  steep  hills  on  slopes  in  vineyard  production. 

24  Belgium  Windrow  Plant 

A    Beuhler  Miag  plant  in  Belgium  demonstrates  the  preparation  of  windrows 
after  the  wet  wastes  have  been  separated. 

25  Demonstration  of  a  Mobile  Turnmg 

26  Turning  of  Windrows 

27  Screening  of  Compost  Products 

The  slide  illustrates  a  screen  used  lor  the  inal  dean-up  compost  t)efore 
preparation  for  bagging. 

28  Bagging  of  Compost 

Bagging  of  the  end  product  coming  from  the  compost  plant  Is  Mustralod. 

29  Application  of  Compost 

An  agrk:ulturai  illustration  of  the  use  tor  composting  in  Europe  Is  dsmonstralsd; 
a  vvldely  used  and  highly  desirat)le  product. 


30       Land  Application  of  Compost 

This  shows  further  illustration  of  compost  used  in  Europe. 

The  slides  illustrate  a  number  of  facilities  in  waste  treatment  processes  in 
Europe.  The  basic  collection  system  used  there  is  what  is  known  as  a  Wet/Dry 
system. 

The  Wet/Dry  System 

Source  separated  curbside  pick-up  and  the  use  of  depots  for  specialized  waste 
such  as  household  hazardous  waste  and  some  commercial  waste  is  the  basic 
system  in  much  of  industrialized  Europe. 

Householders  are  Issued  green  and  gray  bins;  the  green  bin  for  the  dry  fraction 
of  domestic  waste  and  the  wet  bin  for  the  soiled  wet  fraction.  These  containers 
are  fairly  large  and  usually  accommodate  up  to  several  weeks  garbage.  The 
householder  is  asked  to  make  one  choice  when  disposing  of  garbage.  If  it  is 
wet,  soiled  and  generally  soiled  or  contaminated  with  wet  organic  residues,  it  is 
placed  in  the  gray  container.  Wastes  that  are  generally  put  in  the  green  bin  are 
suitable  for  recycling,  however,  unlike  our  blue  box  system  they  are  not 
specified.  This  technique  has  the  advantage  of  allowing  the  householder  to 
make  just  one  decision  when  disposing  of  his  wastes  under  each  of  the  two 
tightly  sealed  large  volume  containers.  There  is  no  requirement  to  memorize  a 
list  of  acceptable  wastes  or  potentially  recycled  products  for  separate  pickup. 
Hence,  there  is  less  opportunity  for  cross  contamination  or  for  failure  to  include 
a  specified  material  in  the  refuse  stream. 

Pickup  times  for  the  wet/dry  system  vary  with  jurisdiction.  The  periods  between 
pickup,  however,  are  usually  much  longer  than  in  Ontario.  Pickup  of  wet  wastes 
may  be  once  or  twice  per  month  for  example.  The  design  of  the  container 
usually  prevents  the  escape  of  odours  or  the  loss  of  material  through  spillage. 
Dry  waste  pickup  ranges  from  once  per  week  through  longer  periods  up  to 
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once  per  month.  Wet  and  dry  wastes  are  generally  collected  on  different  days. 
The  participation  rate  of  residents  in  the  wet/dry  system  is  generally  very  high. 
A  system  based  upon  coercion  or  penalty  is  not  used:  rather  wide  advertising, 
the  force  of  custom  and.  where  necessary,  peer  pressure  are  usually  applied  to 
ensure  that  recalcitrant  residents  participate.  As  indicated  during  the  slide 
presentation,  household  hazardous  wastes,  for  example  batteries  and  other 
special  wastes  are  put  in  different  coloured  containers  usually  at  depots  or 
public  places. 

Wet  wastes  are  usually  composted.  Dry  wastes,  once  picked  up,  are  delivered 
to  sorting  plants  where  they  are  separated  into  product  or  material  streams  for 
subsequent  processing,  reuse,  recovery,  or  disposal  through  incineration  or 
tandfilling. 

It's  surprising  to  note  that  although  Europe  has  achieved  an  enviat)le  repKJtation 
for  waste  conservation  and  recycling,  many  of  the  plants  who  were  producing 
compost  end  up  landfilling  their  product.  Residues  of  refractory  or  unuseful 
materials  from  both  the  wet  stream  and  the  dry  stream  are  often  landfilled.  In- 
cineration is  another  means  of  waste  disposal  that  Is  widely  used  in  Europe,  of- 
ten with  energy  recovery.  For  example,  the  costs  of  electricity  are  usually 
higher  and  the  industrialized  nature  of  the  larxlscape  makes  direct  applk:atk>n  of 
heat  energy  for  industrial  uses  a  convenient  optk)n. 

The  unique  features  of  the  European  system  revotve  around  the  wet/diy  source 
separation  collection  approach  to  munk:ipal  soM  waste  and  the  emphasis  on 
composting  as  a  safe,  environmentally  appropriate  method  of  recycfing  organic 
rich  materials.  The  processing  of  dry  recydibies  such  as  melals,  glass  and 
paper  differs  from  the  North  American  experience  primarily  in  ttie  degree  to 
¥vhk:h  n  Is  practk:ed  and  the  Iniuence  of  the  European  markel  on  waste  dry 
products.  In  Europe,  with  fewer  natural  resources  and  a  higher  populalion  in  a 
more  urt>anized  setting,  recycling  of  domestic,  commercial  arnS  industrtal  wasis 
Is  greater.  From  a  technological  point  of  view,  however,  tfiere  sppears  to  t>e 
little  difference  in  the  way  in  which  wastes  are  isparslsd,  reprocessed  and 
recycled  when  compared  to  what  is  done  in  Nortft  America. 
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A  technical  overview  of  the  the  solid  waste  facilities  visited  on  the  European  tour 
and  a  summary  of  cost  information  are  Included  in  two  tables  from  the  Appen- 
dix. 


Conclusions 

The  overview  of  waste  management  systems  planning,  some  of  the  factors  in- 
volved with  Ontario's  garbage  dilemma  and  a  slide  presentation  on  the 
European  tour  particularly  as  it  relates  to  their  approach  to  waste  collection  and 
the  significance  of  composting  has  been  necessarily  brief.  There  are,  however, 
a  number  of  basic  conclusions  which  can  be  drawn  from  this  information.  All  of 
them  are  important  in  terms  of  Ontario's  future  treatment  of  waste  and  are  ex- 
amples of  feasible  alternatives  to  waste  management  in  this  province.  The  con- 
clusions are  as  follows: 

1 .  Vertical  Integration 

Waste  collection,  sorting,  processing  and  shipping  and  waste  disposal  or  reuse 
are  integrated  closely  in  the  European  approaches  to  waste  management. 
Long-term  contracts  with  representatives  of  the  private  sector  are  standard; 
these  invariably  Involve  periods  of  five  to  ten  years.  There  is  strong  legislative 
support  for  the  integration  of  the  waste  processing  stream.  Often,  various 
private  sector  firms  will  look  after  different  components  of  the  waste  materials 
stream  and  cooperate  with  one  another  in  the  collection,  delivery  and  sorting  of 
constituent  materials. 

2.  Private  Sector  Initiative 

As  indicated,  private  sector  facilities  and  private  sector  involvement  is  high  in 
the  European  waste  management  systems.  Waste  collection  processing  reuse 
is  not  subsidized.  There  is  a  strong  legal,  educational  and  policy  framework  to 
support  and  encourage  waste  recycling  and  conservation,   however,  all  the 
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components  of  the  waste  stream  are  integrated  and  cost  effective  in  their  opera- 
tions. Private  sector  initiatives  are  encouraged  and  markets  are  developed  on  a 
long-term  basis. 

3.  Comparable  Costs 

The  costs  of  waste  collection  disposal  relate  well  to  the  Canadian  experience. 
In  general,  there  are  far  fewer  subsidies  in  solid  waste  management.  There  are 
legislative  incentives  to  encourage  the  use  of  waste  materials.  More  mpor- 
tantty.  there  are  no  built-in  incentives  to  discourage  the  use  of  waste  materials  in 
terms  of  processing  or  in  the  use  of  waste  derived  products.  Because  of  private 
sector  involvement  and  the  lack  of  subsidies,  waste  collection  processing  and 
disposal  is  done  in  a  very  cost-efficient  way.  Markets  are  well  established. 

4.  Dependence  on  Landfill  or  Incineration 

Incinerators  and  landfills  are  still  the  major  component  of  European  waste 
management  systems.  In  general,  because  of  land  availability,  ir>cineration  is 
far  more  common  in  Europe  than  in  Ontario.  Energy  recovery  is.  as  expected,  a 
feature  given  Europe's  relative  lack  of  oil  and  hydroelectric  generating  capadly. 
Landfills  and  incinerators  are  constituents  that  are  important  parts  of  the  system. 
They  are  not  considered  external  to  it.  As  indk^ated  durir>g  the  sAde  presenta- 
tkxi.  products  from  some  waste  management  systems  in  certain  munk^palities 
are  routinely  landfilled  after  compostir>g  or  recydir»g.  However,  the  dinuite  for 
this  is  gradually  changing.  As  in  North  America,  the  role  Of  landM  arxj  the  role 
of  the  incinerator  is  necessary,  however.  It  is  becomir>g  less  arxj  less  ap- 
propriate from  the  public's  point  of  view.  The  char>ging  attitudes  in  Europe  afS 
rvDt  dissimilar  to  those  attitudes  in  North  America. 
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Relevance  to  Ontario 

Ontario's  garbage  dilemma  is  not  unique  to  this  province.  It  is  part  of  the  overall 
problem  of  waste  disposal  and  waste  management  throughout  the  world.  As 
countries  become  more  affluent  and  as  the  transportation  of  goods  becomes 
more  feasible,  the  requirements  for  the  range  and  number  of  material  goods  has 
increased. 

Packaging  prevents  particular  challenges  whether  it  be  from  the  increased  use 
of  plastics  or  the  evolution  of  newer  forms  of  combined  materials  such  as 
"tetra-packs"  for  disposable  drink  containers.  Although  In  Europe  there  is  a 
tendency  to  move  away  from  plastic  and  back  into  glass,  the  additional  costs 
associated  with  glass  recycling,  the  additional  weight  of  transport  and  incon- 
venience of  handling  glass  packaged  materials  may  be  a  trade-off  that  this 
country  is  not  prepared  to  make.  It  is  apparent,  however,  that  there  are  some 
developments  in  Europe  which  are  particularly  relevant  to  Ontario. 

In  summary,  we  would  conclude  that  a  system  which  allows  the  maximum 
separation  of  waste  at  the  curb-side  is  more  appropriate  than  one  relying  upon 
the  highly  mechanized,  centralized  source  separation.  The  curb-side  separa- 
tion should  be  as  comprehensive  as  possible.  The  European  wet/dry  system  is 
particularly  appropriate  in  this  regard.  At  the  very  least,  an  extension  of  the  cur- 
rent blue  box  approach  to  recycling  more  materials  would  seem  to  be  highly 
appropriate. 

Need  for  an  integrated  system  is  required.  At  this  stage,  we  may  not  have  to 
make  the  choice  between  the  private  sector  versus  the  current  public  sector 
role.  Regardless  of  the  operator  of  the  various  components  of  the  waste 
management  system  an  integrated  system  is  far  superior.  A  feature  of  the  in- 
tegrated system  is,  of  course,  the  availability  of  long-term  contracts  which  allow 
the  establishment  of  markets  and  the  capital  purchases  of  equipment  and 
facilities. 


Rnally,  of  the  range  of  facilities  examined  in  Europe,  ii  is  clear  that  composung 
is  an  important  waste  management  approach.  As  a  rule,  composting  has  not 
been  well  developed  in  North  America.  Although  there  are  a  number  of  initia- 
tives in  the  U.S.  and  composting  on  a  backyard  or  small  depot  scale  has  been 
tried  in  Metro,  the  approach  has  noi  been  widely  used.  Composting  can  be 
costly  if  co-mingled  domestic  waste  is  received,  however,  if  organic  rich  wastes 
in  a  wet  stream  are  directed  towards  composting  factlrties,  many  ot  the 
problems  and  much  of  the  cost  is  reduced. 

Again,  this  demonstrates  the  Importance  of  an  integrated  system  invoMng  the 
collection,  sorting,  processing  and  ultimate  disposal  of  wastes.  Composting 
technology  Is  proved.  It  has  the  advantages  of  being  essentially  odour  free, 
environmentally  safe  and  cost  effective.  The  product  of  compost  which  is  a 
usable  stable  humus  can  be  applied  to  a  range  of  conunerctal  arxj  private  uses. 

Rnally,  it  bears  repeating  that  ttiere  are  no  pat  solutions  to  the  waste  manage- 
ment dilemma.  A  gradual  change  in  public  attitude  and  the  participation  of  all 
stakeholders  in  the  waste  management  system  will  be  required  tjefore  the 
dilemma  begins  to  be  solved.  There  are  a  wide  variety  of  chokies  available  for 
managing  municipal  solid  waste,  comrT>ercial  ar»d  industrial  waste  and  special 
wastes.  If  the  European  experience  is  any  indk:ation.  there  are  some  important 
lessons  that  can  be  learned  that  appear  to  be  entirely  feasible  in  Ontario. 
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APPENDIX 
TABLE  1        Technical  Overview  of  European  Facilities 
TABI^  2        Cost  Overview  of  European  Facilities 


25^  - 


III 


2  !l* 


A 


111 

i 


! 


f  "III 

at  £  t  I  % 


ji      iJ 


I 

} 

ij 


!, 

Hi 

ii! 
Ill 

iii 

Hii 


1,1- 


Mil! 
fills 

lllliliill 

Iliiiii 

iHiiti 

Lis 


ilil! 


I 


iii 


li 


III! 

iiliili. 

lillil 

li 


i!!! 


l.i 


IfiHilillli! 
iiil 


nifi 


I 


! 


filiiUiiili 

lih 

lilltl 

!!J! 

!fuli!!l! 

ilitlliliiillii 


-  2^5  - 


a  3 


1    8 

e  ?  M 

^   ■ 

■ 

s 

8 
8 

I      3 


11 

it 


"8 

"D 

If 


c-5 


So  ^ 

S  3   «•  w   W 


•■  *>    e  C    n    o 


■Q    M 


3  —  W 

6^  8.3  a 

<S  "5  •«    o»  >  "5 

S  5.s->=  z  S 


e  e 

s  a 


■a  =0 
X  < 


ill  .^^ 


-    i 


2» 


I 


5  I  a 


2.       ^ 


I!- 

0  o.^ 


5  Svi  I 


•a  5  S  «;  ff 


«?*^^ 


3  ■?  1  -S  p  H 
tsl «  ^  i 

^  a  T3  —   tr    c 

Q  5.5  8  &S 


-   256 


3 
I 

3} 


i 


a 


^  1 

*  '  >•  •» 

£^^  I 

•*  Efts  <^ 

9   19"  1 

!!  I 


I 


slit 

SHII 

I  nil 


I  i^ 


I 


J 


! 

f 

I! 


lil 

Ii 


•  •   *. 


1.1 


!i! 


1 

9 

I 

8 

Hi 

ii. 

1 

nil 

1 

1 

1 

I 

1 

• 

1 

llq 

lillil! 

•       •       •      ft.  z 

1 

1 

1 

lii 

1 

1 

i 

i 

illl 

sill 

ia. 

Q 

i 

n 

it. 


I 

9 


.Jill 

Sihil 
il 

ill 

•      m     Z 


I 
i 


II 
I 


I 


Ini 


Si 


if 


!l 


8 


!l 


i 

ii 

I 
I 


MUNICIPAL  WASTE  DISPOSAL  PROBLEMS 
AND  PROPOSED  SOLUTIONS 

by 

W,  G.  Crowther,  Project  Manager, 
Solid  Waste  EnvironmeDtal  Assessment 
Plan,  Metropolitian  Works  Department, 
Toronto,  Ontario 


On   January    I,     1967,    by    amendment   of    the    Metropolitan    Toronto  Act, 

Metropolitan     Toronto    assumed     responsibility     for     the    disposal    of  solid 

waste     generated      within     Metro.      The     collection     of     municipal  solid 

waste  remains  the  responsibility  ol  the  Area  Municipalities.  At  that 
time,   municipal  disposal  facilities  consisted  of  seven  incinerators. 

However,  in  the  knowledge  that  changes  in  the  waste  disposal 
situation  were  impending,  Metropolitan  Toronto  Council  engaged 
consultants  in  March,  1966,  to  formulate  a  plan  for  the  management  of 
solid  waste  generated  within  the  Metropolitan  Planning  Area.  The 
consultants  concluded  that  the  most  practical  approach  to  solid  waste 
management  in  the  Metro  area,  was  sanitary  landfill  and  municipal 
incineration. 

In  the  examination  of  existing  incinerators,  it  vas  determined  that 
only  the  existing  Commissioners  and  the  Ingram  Incinerators  wmn 
suitable  for  inclusion  in  the  waste  management  plan,  together  with 
the  Dufferin  Incinerator,  which  was  Still  undtf  OOflstruction  at  the 
time  oi  the  consultants'  report.  The  plan  which  was  oliicialix 
adopted       in      principle      by       ttit       Metropolitafi      Council,       includadi 
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the  acquisition  of  three  new  major  landfills  at  ein  early  date; 

the      use      of      two      existing      incinerators      and      the      one      under 
construction  at  that  time;  and 

the  construction  of  six  new  transfer  stations. 

Since  1967  incineration  has  been  largely  phased  out.  The  last 
operating  incinerator,  Commissioners  Street  is  scheduled  to  be  closed 
on  July  1,  1988.  That  facility  was  ordered  to  be  closed  by  Metro 
Council,  in  response  to  public  health  concerns,  even  though  the 
result  of  risk  assessment  studies  currently  underway  were  not  yet 
available. 

The  current  system  consists  of  7  transfer  stations  and  two 
landfills.  At  present,  waste  which  is  received  at  the  Symes,  Disco, 
Ingram,  Bermondsey,  Victoria  Park  and  Dufferin  transfer  stations  is 
hauled  to  our  Keele  Valley  Landfill  Site  in  the  region  of  York.  The 
Brock  West  Landfill  Site  in  the  region  of  Durham  receives  wastes  from 
the    Scarborough    Transfer    Station    as    well    as    municipal    and    industrial 


i 


-   260  - 


commercial     waste     from     that     region     and     industrial/commercial     waste 
from  Eastern  Metro, 

There  are  also  two  private  sector  transfer  stations  in  Metro. 

O  In  the  region  of  Durham  there  aire  four  small  minicipal  landfilU  tknd 
two  municipal  transfer  stations,  as  well  as  one  private  sector 
landfill.  However,  approximately  73%  of  the  regions  total  waste  is 
disposed  of  in  Metropolitan  Toronto  facilities. 

o  In  the  region  of  York  there  are,  in  addition  to  the  Metropolitan 
Toronto  Keele  Valley  Landfill,  three  small  municipal  landfills  and 
one  private  sector  transfer  station.  However,  approximately  93%  of 
all  waste  generated  in  the  region  is  disposed  of  at  Metropolitan 
Toronto  facilities. 


In  1967,  ()88,529  metric  tonnes  of  solid  waste  were  dispoatd  of  at 
Metropolitan  Toronto  faciliues.  By  19S7  that  amount  had  increased 
to  3,250,703  metric  tonnes.  Waste  r«c*ivod  to  dato  In  19SS  Is 
approximately  8%  higher  than  that  for  the  same  time  in  19t7.  At  can 
be  seen  from  the  graph,  the  rate  of  growth  in  waste  handled  had  boon 
relatively  constant  throughout  tht  porlod  from  1967  to  approximately 
1983,  but  since  that  time  has  incroastd  dramatically. 
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Of  the  3,250,000  metric  tonnes  disposed  of  by  Metro  in  1987, 
approximately  ^0%  was  domestic  waste,  a  further  10%  was  waste  from 
miscellaneous  municipal  operations,  boards  and  commissions,  and  the 
remaining  50%  was  industrial/commercial  waste. 

There  are  many  factors  which  l^ve  contributed  to  this  large  increase 
in  waste  handled  by  Metro  since  1983.  Three  landfills,  two  in  the 
Region  of  York  and  one  in  the  Region  of  Durham  closed  during  this 
period.  Prior  to  their  closure,  these  three  sites  had  been  receiving 
a  total  of  ^50,000  tonnes  per  annum.  This  waste  is  now  processed  for 
the  most  part  at  Metro  facilities. 

O  During  the  period  1981  to  1986  population  in  Metro,  York  and  Durham 
increased  by  approximately  150,000,  with  the  number  of  people  living 
in  Metro  decreasing  from  approximately  80%  to  76%.  By  the  year  2001, 
a  further  increase  in  population  of  approximately  500,000  is 
expected  to  occur  in  the  3  regions  with  the  percentage  residing  in 
Metro  decreasing  to  66%.  Since  on  average  within  the  Metropolitan 
area,  each  man,  woman  and  child  generates  approximately  1 
tonne/refuse  per  annum,  the  overall  rate  of  generation  can  be 
expected  to  increase  by  approximately  500,000  tonnes  over  that 
period . 
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^  Similarly,  employment  in  Metro,  York  and  Durham  increased  by  50,000 
jobs  between  19S1  and  i9S6,  with  the  number  of  jobs  within  Metro 
decreasing  from  86  to  81  per  cent.  By  the  year  2001  a  further 
330,000  jobs  are  expected  to  be  created  within  the  3  regions,  with 
the  percentage  within  Metro  decreasing  to  77  per  cent. 

O  Throughout    most    of    last    year,    and    until    May    ist,    1988    when    Metro 

raised  its  fees  to  $50. 00/ tonne,  tipping  fees  in  the  Regions  of  Peel 
and  Halton  were  significantly  higher  than  those  at  Metro  Toronto 
facilities.  Although  it  can  not  be  quantified  precisely.  It  is 
estimated  that  as  much  as  100,000  tonnes  per  year  of  waste  from  Peel 
and  Halton  was  brought  to  Metro  facilities  in   1987. 

There  has  also  been  considerable  improvement  in  the  overall  economic 
climate  of  the  area  during  this  period  and,  althou^  it  cannot  be 
accurately  quantified,  the  increase  in  consumer  spending  translates 
into  increased  industrial/commercial  production  and  as  a  result 
increased  waste  generation. 
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o  At  the  same  time  that  Metro  was  being  faced  with  tremendous  increases 
in  annual  tonnage,  it  found  itself  in  a  situation  where  its  approved 
remaining     landfill     capacity     was     reduced     by     approximately     50     per 


cent. 


This  graph  traces  the  inventory  of  approved  remaining  landfill 
capacity  held  by  Metropolitan  Toronto  since  1967.  Two  sites,  the 
Brock  North  and  Brock  South  sites  in  the  Region  of  Durham,  with  a 
combined  total  disposal  capacity  of  12  million  tonnes,  had  been 
approved  under  a  public  hearing  process  and  Certificates  of  Approval 
issued  in  the  mid  1970's.  As  well,  Metro  was  party  to  an  Agreement 
with  the  Region  of  Durham,  agreeing  to  joint  use  of  those  sites  upon 
completion  of  the  Brock  West  Site.  As  such,  we  had  always  considered 
these  sites  to  represent  a  secure  reserve  capacity,  which  in  1985 
(when  we  began  the  process  of  updating  the  Master  Plan)  was 
considered  to  be  sufficient  to  see  us  through  the  interim  period  of 
Master  Plan  preparation,  prior  to  approval  of  additional  disposal 
capacity . 
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However,  in  1987,  we  were  advised  by  the  Metropolitan  Solicitor  and 
outside  legal  counsel  retained  by  the  Corporation,  that  the  existing 
certificates  for  those  sites  were  invalid  (and  that  the  sites  could 
not  be  used)  without  full  hearings  under  the  Environmental  Assessment 
Act. 

As  can  be  seen  from  this  graph,  at  the  present  rate  of  filling, 
capacity  at  the  existing  Brock  West  Landfill  will  be  exhausted  by 
1990,  and  capacity  at  Keele  Valley  by  1992.  Assuming  a  7M  tonne 
interim  landfill  (equivalent  to  Brock  South)  site  were  availaDie  to 
replace  Brock  West  upon  its  closure.  Metropolitan  Toronto  disponi 
capacity  could  be  extended  to  199^.  However,  approval  of  a  new 
interim  site  in  that  time  frame  would  require  a  full  or  partiAl  EA 
exemption. 

o  U  an  exemption  from  the  EA  Act  is  not  granted  so  as  to  permit  devel- 
opment of  an  interim  Undfill  site  in  a  timely  manner,  then  Metro 
could  be  without  disposal  capacity  as  early  as  1992. 

(describe  scenario's  on  graph). 
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In  light  of  the  above,  on  June  10,  1988,  Metro  Council  authorized  the 
Metro  Works  Department  to  seek  an  exemption  from  the  requirements  of 
the  EA  Act,  for  the  development  of  an  interim  landfill  site  to  serve 
Eastern  Metropolitan  Toronto  and  the  Region  of  Durham,  for  a  period 
of  5  years  while  the  search  for  additional  landfill  capacity,  and  the 
evaluation  of  alternate  waste  •  management  technologies,  and  the 
immediate  implementation  of  recycling  programs  is  underway  through 
the  master  plan  process. 

That,  in  a  nutshell,  is  the  situation  facing  the  Metropolitan  Works 
Department  today.  Many  have  alluded  to  it  as  a  crisis  or  a  looming 
crisis.  Many  have  criticized  the  Department  for  poor  planning,  many 
have  accused  us  of  having  manipulated  the  situation  to  attempt  to 
circumvent  the  regulatory  process,  while  others  claim  that  by 
embracing  recycling  at  an  earlier  date,  the  existing  situation  and 
the  need  for  additional  landfill  could  have  been  avoided. 
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o  It  is  the  position  of  the  Metropolitan  Works  Department  that  these 
charges  are  unfounded.  Until  deletion  of  Brock  North  and  Brock  South 
in  i9S7,  ail  waste  management  system  planning,  including  the  need  for 
additional  disposal  capacity  and  master  plan  updates,  had  been 
predicated  upon  the  use  of  the  Brock  North  and  Brock  South  sites, 
which  had  been  first  identified  as  disposal  sites  in  our  1967  Master 
Plan  and  re-affirmed  for  use  in  subsequent  Master  Plan  updates  in 
1976  and  i9S0  and  in  Agreements  with  the  Region  of  Durham  dated  1970 
and  197S. 

o  While  it  is  true  we  have  been  somewhat  slower  in  implementing  blue 
box  recycling  programs  than  some  of  our  neighbouring  regions,  we 
estimate  that  even  if  Metropolitan  Toronto  had  implefiMntsd  blue  box 
programs  Metrowide  2  years  ago,  the  completion  date  of  the  Brock  West 
Landfill  would  have  been  delayed  by  only  one  month. 

o  Where  is  Metropolitan  Toronto  going  in  waste  management  today?  To 
answer  that,  we  must  go  back  to  a  prooesi  which  began  in  1985.  At 
that  time,  5  years  had  elapsed  since  completloii  of  Matron  last 
Master  Plan,  and  consideration  was  being  given  to  its  updating. 
Coincidentally,  at  that  time  the  Region  of  Durham  had  Juit  compMtd 
Its  own  Solid  Waste  Management  Study,  one  of  tht  racommandatiofis  of 
which  was  that  tht  Region  pursue  long  term  ust  of  a  MaWopolltMi 
Toronto  Disposal  facility. 
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Subsequently,  in  February  1986,  Metro  Council  approved  initiation  of 
a    joint    site    search    with    Region    of    Durham,     simultaneously    with    an 

updating  of  Metropolitan  Toronto's  Master  Plan. 

/,»  - 

Hoever,  during  September  1986,  the  joint  search  was  suspended  by 
Metro  Council  until  the  need  ai|d  rationale  for  a  landfill  site  could 
be  documented  in  accordance  with  the  requirements  of  the  EA  Act,  and 
consultants  were  engaged  to  carry  out  an  Appraisal  Study,  setting  out 
the  strategy  to  be  followed  by  Metro  in  carrying  out  a  Master  Plan 
under  the  Environmental  Assessment  Act.  This  study  also  included  a 
separate  report  justifying  the  need  for  some  landfill  capacity  sls  an 
essential  component  of  any  plan. 

The  appraisal  study  was  received  in  December  1986,  and  in  March  1987, 
funding  for  the  first  two  years  of  the  Master  Plan  Work  Program  was 
approved.  This  work  included  initiation  of  a  landfill  site  search, 
the  evaluation  of  alternate  Solid  Waste  Management  technologies  and 
engagement  of  temporary  staff. 
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O        Work    on    the    Master    Plan    which    is    known    as    SWEAP,     (Solid  Waste 

Environmental     Assessment     Plan),     began     in     May     1987,     and    is  being 

performed  partly-in-housc  by  departmental  staff  seconded  from  other 
duties  and  temporary  contract  staff  and  partly  by  consultants. 

Tha  process  is  being  carried  out  by  Metropolitan  Toronto  in 
association  with  the  Regional  Municipalities  of  Durham  and  York,  with 
a  view  to  establishing  a  Solid  Waste  Management  Plan  not  just  for 
Metropolitan  Toronto,  but  for  the  three  regional  municipalities. 

o  As  is  the  case  with  other  master  plans,  the  study  will  identify  the 
most  acceptable  systems  for  the  handling,  reduction  and  recycUngy 
transportation,  processing  and  disposal  of  solid  waste  generated 
within  the  area  of  study.  It  will  examine  waste  reduction,  source 
separation,  and  material  and  energy  recovery  as  well  as  a  comprehen- 
sive review  of  all  waste  management  options,  &  integration  with  other 
solid  waste  management  plans. 
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As  you  are  all  aware,  because  of  the  level  and  detail  of  study  re- 
quired to  prepare  and  support  a  master  plan  submission,  and  the 
approvals  process  to  which  it  is  eventually  subject,  approval  of  the 
plan  and  implementation  of  certain  components  or  facilities  may  not 
occur  for  several  years. 

However,  SWEAP  is  also  an  action  plan.  Environmental  concerns  have 
become  a  major  issue  in  today's  society,  and  effective  waste  manage- 
ment techniques,  to  deal  with  the  ever  increasing  quantities  of  waste 
are  required  right  now,  and  cannot  await  completion  of  the  Master 
Plan.  From  an  environmental  and  public  perspective,  the  3  R's, 
reduction,  re-use,  and  recycling  are  considered  to  be  the  most  ac- 
ceptable methods  of  waste  management. 

O  Input  received  from  the  public  through  the  Master  Plan  process, 
indicates  that  Waste  reduction,  the  prevention  of  waste  at  the  source 
of  generation,  is  the  first  priority  for  action.  Packaging  is  a 
major  contributor  to  the  large  quantities  of  waste  requiring 
disposal.  It  is  estimated  that  almost  one-third  of  Metro's  municipal 
waste  stream  is  comprised  of  packaging  and  containers. 
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O  A  recent  report  prepared  for  the  state  of  New  York  indicates  that  the 
per  capita  generation  of  prkaging  waste  in  New  York  is  expected  to 
increase  25%  (from  720  to  900)  pour>ds  per  capital  from  1987  to  1997. 
To  reduce  the  amount  of  solid  waste  being  generated,  Federal  and/or 
Provincial  legislative  measures  will  be  required,  which  will  im| 
basic  changes  on  the  way  materials  are  manufactured  and  sold. 


O  Legislative  measures  such  as  banning  or  placing  additonal  uxes  on 
packaging  that  present  disposal  problems,  is  one  method  of  effecting 
change.  For  example,  legislation  could  be  passed  that  bans  fast  food 
outlets  from  using  plastic  containers  and,  requires  them  to  servo 
their  product  in  packages  that  can  be  recycled  or  are  biodegradable. 


O  A  tax  system  could  be  effective  by  placing  a  tax  or  surcharge  on  all 
packaging,  but  waivin^^  this  tax  if  tfw  packagos  aro  made  of  matorial 
that  can  be  easily  recycled.  Legislative  measures  of  this  nature  art 
obviously  beyond  the  authority  of  Municipal  or  Regional  governments. 
While  these  measures  may  sound  atttractive  from  a  waite  reduction 
point  of  view,  they  must  be  weighed  against  a  host  of  other  concernt 
related  to  the  economy,  employment,  and  trade. 

o        Re-use    refers    to    the    ute    of    materiaJt    again    in    ilieir    original  form 

rather     than     disposing     of     them.     Examples     include     donating  uted 

clothing       and       furniture       to      charitable      orflfllmiont,      and  using 

refilUble  bottles. 

-  271  - 


o  Greater  use  must  be  made  of  public  education  programs  that  promote 
waste  reduction  and  re-use. 

O  These  efforts  can  focus  on  making  consumers  more  aware  of 
over  packaging,  and  attempt  to  change  consumer  purchasing  behaviour, 
for  example,  buying  cloth  diape^  instead  of  disposables,  replaceable 
razor  blades  as  opposed  to  disposable  ones,  and  purchasing  food  in 
bulk  instead  of  individually- wra(>ped  portion  packs. 

Changes  in  purchasing  behaviour  can  also  be  extended  to  larger 
consumers.  For  example,  on  February  3,  19S7  the  Metropolitan 
Corporation  adopted  a  positive  procurement  policy  for  re-refined 
waste  oil  if  it  meets  grade  specifications,  and  is  no  greater  than  5 
per  cent  above  the  price  of  oil  manufactured  from  virgin  resources. 

While  the  logic  of  reduction  and  re-use  is  compelling,  there  are  as 
of  yet  few  proven  tools,  particularly  at  the  municipal  and  regional 
level,  that  have  effectively  reduced  the  quantity  of  waste  requiring 
disposal . 
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o  The  third  R,  recycling,  is  where  significant  waste  diversion  can  be 
achieved  at  the  municipal  or  regional  level.  Recycling  refers  to  the 
recovery  of  materials  from  the  waste  stream  for  use  as  a  replacement 
for  virgin  materials,   when  manufacturing  new  products. 

O  To  date,  municipal  recycling  in  Metropolitan  Toronto  has  not 
accounted  for  a  major  diversion  of  waste  from  landfill  and 
incineration.  However,  this  situation  is  rapidly  changing.  In  1986, 
approximately  IS, 000  metric  tonnes  or  1.7%  of  the  total  miaiidpal 
waste  generated  was  recycled.  In  19S7,  this  amount  increased  to 
23,000  metric  tonnes  or  2.4%  of  the  municipal  waste  stream. 

>  As  many  of  you  are  likely  aware,  the  Metropolitan  Corporation  has 
recently  undertaken  a  number  of  recycling  initiatives.  These 
initiatives  Include  the  provision  of  funds,  services  and  information, 
to  encourage  and  faciliute  the  implemenutlon  of  recycling  programs 
in  Metropolitan  Toronto. 


-   ?73  - 


The  Metropolitan  Corporation  provides  a  comprehensive  Funding  package 
which  includes  diversion  credits,  a  Start-Up  Contribution  Program, 
and  an  Operating  Cost  Subsidy  for  multi  material  curbside  collection 
programs. 

On  October  11,  1985,  Metro  Council  approved  a  recycling  diversion 
credit  payable  to  the  Area  Municipalities  for  removing  waste  for 
recycling.     The  current  diversion  credit  is  $16.00/tonne. 

In  1987,  over  $300,000.00  was  paid  to  Metropolitan  Area 
Municipalities  for  diverting  waste.  As  in  most  jurisdictions,  the 
diversion  credit  was  originally  targeted  at  the  traditional 
recyclable  materials  of  newspapers,  glass  and  metal  cans.  However, 
it  has  been  extended  to  other  materials,  such  as  white  goods  and 
municipally  composted  leaves.  The  amount  of  the  credit  is  reviewed 
annually,  to  assess  its  effect  on  the  quantities  of  material 
recycled . 
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O      On     March     31,     19S7,     in    an    effort    to    encourage    Metropolitan    Area 

Municipalities  to  implement  class  1  multi  material  curbside  programs, 
Metropolitan  Council  approved  a  "Start-Up  Contribution  Program"  to 
assist  the  municipalities  in  the  initial  capital  outlay  required  to 
initiate  such  programs. 

The  start  up  program  is  part  of  a  combined  fund  contributed  to 
equally  by  Metropolitan  Toronto,  The  Ministry  of  the  Environment  and 
OMMRI. 

In  19S8,  Metropolitan  Toronto's  start-up  contribution  will  be  $1,600, 
000.00.     A  further  $600,000.00  is  anticipated  in  19S9. 

>  In  addition  to  the  recycling  diversion  credit  and  start-up 
contribution  program.  Metropolitan  Council  on  December  S,  19S7, 
authorized  payment  of  an  operating  tuMdy  to  its  Area 
Municipalities,  to  cover  net  operating  costs  that  would  be  incurred 
by  implementing  the  blue  box  program.  The  estimated  cost  to  the 
Metropolitan  Corporation  of  this  operating  Mbsidy  U  ettlmated  at 
$3»000»000.00  over  the  next  five  year  period. 
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As    a    result    of    these    initiatives,    blue    box    programs    will    be    operating 


1  '  ^ 

^        in     five     Metro     area     municipalities     by     this     fall     with     the     remaining 

municipality  coming  on-line  early  in   1989. 

Approximately  1.5  million  residents  in  (^50,000  households  will  be 
served  by  the  programs,  which  will  collect  newspapers,  glass 
containers,  aluminum  and  steel  cans,  cmd  plastic  soft-drink 
containers.  It  is  estimated  that  these  programs  will  recover 
approximately  60,000  tonnes  of  waste  materials  emnually  from 
Metropolitan  Toronto. 

o  In  19S7,  5  of  our  Area  Municipalities  operated  leaf  composting 
programs  in  selected  collection  areas.  The  total  1987  collection 
was  4600  tonnes. 

o         If    these    programs    are  expanded    to    all    areas    of    Metropolitan    Toronto 

and    if    suitable    space  for    composting    operations    can    be    found,     it    is 

estimated  that  20,000  tonnes  of  leaves  can  be  diverted  from  landfill 
annually . 

o  In  1987,  3  Metro  municipalities  recycled  Christmas  trees  into  wood 
chips  for  use  in  municipal  parks.  Expansion  of  this  program  Metro- 
wide     is     being     encouraged,      and     could     result     in     a     further     annual 

diversion  of  500  tonnes. 


-   276  - 


o  At  present,  5  Metro  municipalities  have  also  implemented  programs 
which  recover  white  goods  for  recycling. 

o  The  white  goods,  which  are  generally  included  in  special  pick-up 
programs  for  bulky  articles,  are  collected  separately  and  delivered 
to  a  a  scrap  metal  dealer.  Assuming  markets  continue  to  be 
available,  it  is  estimated  that  current  recovery  levels  could  double, 
resulting  in  an  annual  diversion  of  2,000  tonnes. 

Full  implementation  and  expansion  of  these  recycling  programs,  most 
of  which  are  in  progress  or  imminent,  will  result  in  an  immediate 
reduction  in  the  municipal  waste  stream  of  close  to  9  per  cent,  by 
19S9.  As  municipal  solid  waste  represents  one-third  of  the  total 
waste  received  annually  at  our  facilities,  this  is  equivalent  CO  A 
reduction  of  3%  in  our  overall  waste  stream* 

O  Multi-material  recycling  in  apartments,  and  the  backyard  composting 
of  residential  food  and  yard  waste,  are  two  other  araas  that  ara 
being  developed  as  S.W.E.A.P.  evolves. 

O  In  this  regard  Metropolitan  Toronto  is  currently  sponsoring  a  homa 
oompatting  demonstrations  project  at  the  Toronto  Islands. 

O  However,  these  types  of  programs  are  in  a  praUminary  davalopmanul 
stafe  compared  to  residential  blue  bOK  programs,  and  a  numbar  of 
barriers  need  to  be  overcome  prior  to  sucGvwfui  impiamantation. 
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A  realistic  time  frame  for  full  implementation  is  possibly  three 
years,  and  would  result  in  an  additional  annual  diversion  of  60,000 
tonnes.  When  combined  with  the  blue  box,  leaf  and  white  goods  and 
Christmas  tree  program,  the  result  would  be  a  15%  reduction  in  the 
municipal  waste  stream  or  5%  of  the  total  waste  generated,  by  the 
year  1991.  The  operation  of  similar  programs  throughout  the  Regions 
of  York  and  Durham  would  increase  this  overall  rate  to  between  7  and 
8%. 
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O  At  the  present  time,  the  Metro  Works  Department  arranges  for  the  sale 
of  newspapers  collected  curbs! de  by  the  City  of  Toronto,  and  assists 
in  providing  transportation  to  markets.  This  marketing  service  Is 
available  to  all  of  our  Area  Municipalities,  and  will  be  expanded  to 
include  other  secondary  materials  such  as  glass  and  metal,  to  be 
generated  from  the  Area  Municipalities  blue  box  programs.  Materials 
generated  from  these  programs  will  initially  be  received  and 
processed  at  our  Ingram,  Scarborough  and  Disco  transfer  stations.  It 
is  our  expectation  that  expansion  of  the  common  marketing  service, 
provided  by  the  Metropolitan  Corporation,  will  increase  negotiating 
strength  and  revenue  in  the  secondary  materials  marketplace. 


On  September  29,  19S7,  Metropolitan  Council  approved  the 
implementation  of  a  permanent  program  by  the  Metropolitan  Vorks 
Department,  to  receive  and  provide  proper  disposal  for  twuiihoid 
hazardous  wastes,  at  six  Works  Department  locations  In  Metro,  York 
and  Durham.  Certificates  of  approval  have  been  issued  for  9  of  the  6 
proposed  permanent  sites  and  operations  are  ejycwd  to  btglfi 
shortly.  It  Is  estimated  that  approximately  #0,000  litres  and  1,)00 
kg  of  household  hazardous  waste  will  be  received  annually. 
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o  A  number  of  initiatives  have  also  been  undertaken  by  Metropolitan 
Toronto  to  facilitate  increased  recycling  of  industrial  waste.  These 
initiatives  to  date  have  focused  on  providing  industry  with 
infornnation  and  support  to  undertake  recycling  programs. 

Under  the  Recycling  Opportunity  Notice  Program,  personnel  at 
Metrop>olitan  Toronto  disposal  facilities  visually  inspect  loads  of 
incoming  waste,  and  identify  any  loads  that  contain  a  high 
concentration  of  recyclable  material.  Metropolitan  Toronto's 
Industrial  Waste  Reduction  Co-ordinator  then  contacts  the  hauler  and 
generator,  encourages  them  to  recover  future  loads  of  such  material 
for  recycling  and,  assists  in  locating  a  market  for  the  recyclable 
material.  The  Works  Department  has  also  developed  a  working 
relationship  with  the  provincial  and  federal  waste  exchanges,  to 
increase  industrial  waste  abatement  in  Metropolitan  Toronto. 
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O  The  Metropolitan  Toronto  Works  Department  is  also  currently 
negotiating  with  two  private  firms,  for  the  operation  of  commercial 
and  industrial  waste  recycling  projects  at  the  former  Provincial 
Experimental  Resource  Recovery  Plant,  now  owned  by  the  Metropolitan 
Corporation.  These  projects  include  the  recovery  of  old  corrugated 
containers,  and  the  composting  of  organic  waste  from  industry.  It  is 
estimated  that  approximately  6,000  tonnes  per  year  of  OCC  and  up  to 
50,000  tonnes  per  year  of  organic  waste  could  be  diverted  from 
landfill  through  these  initiatives. 
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O  There  are,  however,  still  significant  quantities  of  potentially 
recyclable  industrial  and  commercial  waste  that  are  being  disposed 
of.  Further  recovery  of  corrugated  cardboard,  composting  of  organic 
waste  from  industry,  expansion  of  office  paper  programs,  recycling  of 
tires  and  an  extension  of  our  industrial  waste  reduction  program  to 
include  waste  audits  and  exchanges,  are  all  initiatives  that  are 
currently  being  considered  by  the  Metropolitan  Corporation.  While  we 
are  unable  to  accurately  quantify  these  initiatives  at  this  time,  it 
is  expected  that  they  will  have  a  significant  impact  on  the  amount  of 
industrial  and  commercial  waste  requiring  disposal. 

As  well,  the  recent  increase  in  Metropolitan  tipping  fees  is  also 
expected  to  have  a  significant  effect  over  time  on  the  amount  of 
industrial/commercial  waste  requiring  disposal.  Effective  May  1, 
1988,  tipping  fees  were  increased  from  18  to  $50/tonne  at  landfill, 
from  32  to  $65/tonne  at  transfer  stations. 
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In  closing,  effective  waste  management  planning  involves  the 
establishment  of  an  optimal  and  realistic  mix  of  approaches. 
Reduction,  re-use  and  recycling  can  play  a  significant  role  in 
managing  our  waste  stream,  and  efforts  are  being  made  to  implement 
programs  as  soon  as  possible  however,  they  do  not  provide  a  panacea 
to  the  entire  waste  disposal  problem.  This  graph  illustrates  the 
known  quantifiable  amount  of  municipal  recycling  which  can  be 
accurately  predicted  to  occur  at  this  time,  which  as  you  can  see  is  a 
relatively  small  portion  of  the  overall  waste  stream.  The  principal 
benefit  of  recycling,  reduction  and  re-use  is  to  reduce  the  amount  of 
solid  waste  which  must  be  disposed  through  the  traditional  methods  of 
landfill  and  incineration. 

It  should  be  stressed  that  no  amount  of  reduction,  re-use  and 
recycling  will  eliminate  the  requirement  for  landfill.  Landfill  will 
always  be  required  for: 

•  municipal  solid  waste  which  can  not  be  recycled  or 
incinerated 

•  residuals  from  other  waste  management  facilities 


•  materials  which  cannot  be  processed  at  other  waste 
management  facilities  due  to  equipment  failure  or 
exceedance  of  capacity 

•  incinerator  ash 

i 

•  street  sweepings 

•  wastes  from  sewage  treatment  plants 

•  demolition  and  construction  waste 

O  The  problems  confronting  solid  waste  management  officials  today  are 
not  without  technical  solution.  Perhaps  one  of  the  greatest  problems 
which  we  in  Metropolitan  Toronto  have  encountered  and  must  overcome, 
is  in  the  area  of  public  attitude  and  education.  The  general  public 
must  be  made  to  understand  the  nature  of  the  solid  waste  management 
problem  to  which  they  are  contributing  and  their  role  in  its 
solution.  They  must  accept  the  fact  that  their  active  participation 
is  required  in  recycling  programs  such  as  the  blue  box,  in  separating 
household  hazardous  waste  from  other  refuse  for  proper  handling  and 
disposal.  They  must  be  prepared  to  accept  higher  costs  for  solid 
waste  management  resulting  from  the  implementation  of  more  expensive 
and    capital    intensive    waste    management    technologies    as    well    as    from 
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possible  special  taxes  and  charges  which  may  be  required  to  ensure 
materials  are  recovered  and  reused.  Above  all,  they  must  accept  that 
the  proper  management  of  solid  waste  will  require  the  siting  of  waste 
management  facilities  within  their  communities. 
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PUBLIC  REACTION  AND  POSITION 

by 

Norah  Stoner,  NPP,  Durban  West, 
Ajax,  Ontario 

Mrs.  Stoner  spoke  from  notes  and  personal 
experience.  A  text  of  ber  address  was  not 
available  for  incorporation  in  tbe  Proceedings. 
Sbo\ild  additional  information  on  ber  subject 
and  comments  be  required,  it  is  suggested  tbat 
the  autbor  be  contacted  direct  at  her  office. 
Legislative  Building,  Queen's  Park,  Toronto. 
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WASTE  MANAGEWHIT  OPTIONS 
FOR  METROPOLITIAN  TORONTO 


by 

Richard  Gilbert,  Aldermao, 
Metropolitian  ToroDto, 
Ontario 


Alderman  Gilbert  spoke  from  notes  and 
personal  experience.  A  text  of  his  address 
was  not  made  available  for  incorporation 
in  the  Proceedings.  Should  additional  data 
on  hie  subject  and  comments  be  required, 
it  is  suggested  that  the  author  be  contacted 
direct  at  his  office.  City  Hall,  Metropolitian 
Toronto. 
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Scarborough,  Ontario 
MIC  187 


Gou^,  E. 

Northern  Oevelqpaent  Ooincil 

R.R.«2 

Magnetawan,  Ontario 

9Qfi   IPO 


Gayford,  J.W. 

Ford  Motor  Coapany  of  Can?ida 

Canadian  Rd. 

Oalcville,  Ontario 

L6J  5C9 


GLbcocii,  M. 

General  HDtors  of  Canada 

21S  WilliaM  St.  E. 

O^haua,  Ontario 

lAG  1K7 


R.B. 

MBcLarent/edi  Inc* 
223S  Sheppaid  Ave.  W. 
tfillowdale,  Ontario 
M2J  SA6 


Glcwer*  B. 

nrr-HWBi£f  iiiTER«^Tioifa« 

2S0  M«rtX3n  St.,  Ste.  305 
T>orQnto,  Ontario 
ms  IBl 


Gibflcn*   R* 

Ministry  of  the  fiivir 
7  OvwrlM  Blvd.,  4th  Fl 
tbR3nbo«  Ontario 
H4H  IAS 


Gray,  I. 

Ministry  of  tht  BnvironMnt 

12  f^inriaii  M. 

Barri«,  Ohtario 

urn  4P3 


Giltert,  R. 
Mstropoiitan  Hocanto 
10  Qussn  St.  M. 
Toconto, '  Ontario 

MSH  aa 


L.B. 

SMMdi  tno* 
3500  Billnton  km.  W. 
tbronto,  Qofcario 
1V3 


GLann,  B. 

Corpus  Info  8srvic«s 
1450  Don  MiUs  M. 
Don  Mil U,  Ontario 
M3B  2X7 


QrasBCftatd,  M. 


1)30  Buriin9ton  St.  B. 
NMillton,  Ontario 
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Greenshields,  J. 

Suncor 

P.O.  Box  307 

Sarnia,  Ontcirio 

N7S  2N2 


Hamilton,  M. 

Tricil  (Sarnia)  Ltd. 

265  N.  Front  St.,  Ste.  502 

Sarnia,  Ontario 

NTT  7X1 


Greig,  B. 
Chem-King  Inc. 
125  Ferndale  Dr. 
Barrie,  Ontario 
L4M  4S4 


Hansen,  P.L. 
Chrysler  Canada 
Box  1621 

V/indsor,  Ontario 
N9A  4H6 


Grenier,  J. 

A  Johnson  (Canada)  Inc. 

9050  Ryan  Ave. 

Montreal,  Quebec 

H9P  2M8 


Hansler,  B. 

Ministry  of  the  Eiivironment 

119  King  St.  W.,  12th  Fl.  Box  2112 

Hamilton,  Ontario 

Lasr  3Z9 


Griffiths,  R. 

Ontario  Waste  Mcinagement  Corp. 

2  Bloor  St.  W. 

Toronto,  Ontario 

M4W  3E2 


Harper,  R. 
Alchera  Inc. 
1055  Truman  St. 
Burlington,  Ontario 
L7R  3Y9 


GrcHidin,  L. 
Ontario  Hydro 
700  University  Ave. 
Toronto,  Ontcirio 
M5G  1X6 


Harris,  R.C. 
Ontario  Hydro 
700  University  Ave- 
To  ron to ,  On t ar  io 
M5G  1X6 


Gruner,  A.G. 
AOG  Technology  Ltd. 
2175  Dunwin  Dr.  #5 
Mississauga,  Ontario 
L5L  1X2 


Hart,  C. 

Parliamentary  Assistant,  MCE 

135  St.  Clair  Ave.  W.,  14th  Fl. 

Toronto,  Ontario 

M4V  IP 5 


Guglielmi,  T. 
J,M.  Schneider  Inc. 
321  Courtlard  Ave.  E. 
Kitchener,  Ontario 
N2G  3X8 


Harwood,  J.G. 
Courtaulds  Canada 
1150  ^tontreal  Rd. 
Cornwall,  Ontario 
K6H  5S2 


Guillaume,  F. 
Proctor  &  Red fern  Group 
45  Green  Belt  Dr. 
Don  Mills,  Ontario 
M3C  3K3 


Hat ton,  J. 

Ministry  of  the  Eiivironment 

985  Adelaide  St.  S. 

London,  Ontario 

N6E  1V3 


Haasz,  T. 

Metropolitan  Works  Dept . 

439  University  Ave.,  10th  Fl 

Toronto,  Ontario 

M4C  1Y8 


teyter,  R.S. 

SPI  Canada 

1262  Don  Mills  Rd.,  Ste.  104 

Don  Mills,  Ontario 

M3B  ZV7 


Hedley,  C. 
298  -   Corp.  of  the  City  of  Cornwall 
861  Second  St.  W.,  Box  877 
Cornwall,  Ontario 
K6H  5T9 


Heidbuurt,  J. 

Rothsay 

R.R.fL 

Itoorefield,   Oitario 

HOG  2K0 


Bias.  A.G. 

Jagger  Hias  Ltd. 

92  Davis  Dr.,  Ste.  203 

lieMBarket,  Ontario 

L3Y  2N1 


Hellenan,  P. 
Town^iip  of  Harwich 
117  McGregor  St. 
BlenheuB,  Ontario 
NOP  lAO 


Hodcett.*  W. 

General  Motors  o€  GKiada 
Park  Rd.  South 
nohfwn.  Ontario 


Hend&cecKit   D. 
Tricil  (Sarnia)  Ltd. 
89  ITie  Queensway  W. 
Hississauga*  Ontario 
L5B  2V2 


Hoffer«  A.D. 
Ontario  l^dro 
700  University  Ave. 
Toronto.  Ontario 
MSG  1X6 


Hennin,  G.P. 

Tricil  (Sarnia)  Ltd. 

R.R.fl 

Gorunna«  Ontario 

NOM  IGO 


Holdaway,  A. 
Tnwn^ip  o£  Hope 
P.O.  Box  85 
Port  Hope,  Ontario 
LIA  3V9 


Hewings*  J. 

Ministry  of  the  Bwironaent 

880  Bay  St.,  4th  PI. 

Tbronto,  Ontario 

MSS  2Z8 


Holiingfshead,  S. 
Gartner  Lee  Ltd. 
140  Renfrew  Dr. 
Markhaa,  Ontario 
L3R  683 


Heyink,  H. 

Ratclif  fs  C^tfMda  Ltd. 
10537  Yon^e  St. 
Richond  Hill,  Ontario 
L4C  3C5 


Honnftjerjer,  R. 
MacLaren  Bfigineers  Inc. 
2235  Sheppacd  Ave.  E. 
Willowdaie,  Ontario 
M2J  SA6 


Hicks«  J. 
GaMirian  College 
1400  BarrydoMne  M. 
Sudbury,  Ontario 
P3A  3V8 


Hi-ii-.i<      e 

Hooa,  a* 

pro  Canada  Inc. 

3730  Ltkmkatm  Bivd.  M. 

Toronto*  Ontario 

MIP  2V9 


ttiggins,  B. 
Tticii  Ehvironwant  al 
P.O.  BOK  188r 
Ihorold*  Ontario 
L2V  3Y9 


•  O. 


P.O.  BoK  1584 
Brantfocd,  Ontaclo 
Nlr  9V6 


Hijazi,  N. 

Saneaan  International 
3027  Harvester  M. 
Burlington*  Ontario 
L7N  3G7 


Inc. 


B.B.  BSOf  nicest  ProAacts 
I  Station  Bd. 
Kapanola,  Qntaclo 

POP  ICO 


-  299 


Humphries,  E- 

Water  &  Pollution  Control  Mag 

AIS  Communications,  Box  1060 

Eiceter,  Ontario 

NOM  ISO 


Jagger,  D.E. 

Jagger  Hims  Ltd. 

92  Davis  Dr.,  Ste-  203 

Newmarket,  Ontario 

L3Y  2N1 


Hunter ,  E . 

Tricii  (Sarnia)  Ltd. 

265  N.  Front  St.,  Ste.  502 

Sairnia,  Ontcirio 

N7T  1X1 


Janse,  J. 

Ministry  of  the  Environment 

985  Adelaide  St.  S. 

London ,  Oi  t a r  io 

N6E  1V3 


Ilyniak,  M. 

Waste  Management  Br.,  MOE 

40  St.  Clair  Ave.  W.,  5th  Fl 

Toronto,  Ontario 

M4V  ltA2 


Jarmain,  L. 
Victory  Soya  Mills 
333  Lakeshore  Blvd.  E. 
Toronto,  Ontcirio 
M5A  1C2 


Ireland,  D.R. 

Ministry  of  the  Environment 

400  Clyde  Rd.,  Box  219 

Cambridge,  Ontario 

NIR  5T8 


Jefferson,  M. 

Delcan  Corporation 

5233  Stanley  Ave.,  Unit  #1 

Niagara  Falls,  Ontairio 

L2E  7C2 


Isaac,  A. 

Taro  Aggregates  Inc. 
341  1st  Rd.  West 
Hamilton,  Ontario 
L8J  1W4 


Johnston,  E. 

Tricii  Envircximental  Management 

63  Church  St. 

St.  Catharines,  Ontario 

L2R  3C4 


Isles,  P. 

Ministry  of  the  Environment 
65  St.  Clair  Ave.  W.,  7th  Fl 
Toronto,  Ontario 
M4T  2Y3 


Jones,  D. 
TD  Rocke  Assoc. 
105  Miranda  Ave. 
Toronto,  Ontario 
M6B  3W3 


Iszkula,  S. 
Stelco  Inc. 
100  King  St.  W. 
Hamilton,  Ontario 
LBN  3T1 


Jones ,  G . 

National-Standard  Co- 
20  CaiTpbell  Rd. 
Guelph,  Ontario 
NIH  ICl 


of  Cda. 


Iwonagos 

Lepage 

50  West  Dr. 

Bramalea,  Ontario 

L6T  4W1 


Jun,  H- 

Waste  Management  Br . ,  MOE 

40  St.  Clair  Ave.  W.,  5th  Fl. 

Toronto,  Ontario 

M4V  1M2 


Jackson,  K. 
D.  Keith  Jackson 
26  Sage wood  Dr. 
Don  Mills,  Ontario 
M3B  3G5 


Justrich,  W. 

Holderbank  Consulting  Ltd. 
2310  Lakeshore  Rd.  W. 
Mississauga,  Ontario 

L5J  ua 

$00  - 


Kawa,  B.H. 

City  of  Ctobiooke 

399  The  West  Mall,  4th 

Etobiooke,  Ontario 

M9C  2Y2 


Fl. 


Koeppe*   B>«J< 
Bayooat 
P.O.  Box  624 
Haailton,  Ontario 
L8N  3KJ 


Kat«asaki,  J. 

Ministry  of  the  Gnviconment 

7  Overlea  Blvd.,    4th  Fl. 

Toronto,  Ontario 

M4H  LAS 


KoLetar,   F.L. 

Uocic  Wear  Oocporation  of  Oinarto  Ltd. 

17  Benbon  Rd. 

Toronto,  Ontario 

H6M  303 


Keapling,  J.C. 
ESSO  PetroleuB  Canada 
55  St.  Clair  Ave.  W. 
Toronto,  Ontario 
MSW  2J8 


KruEins,  A.E. 
PBK  Engineering  Ltd. 
1100  Walkers  Line 
Burlington,  Ontario 
L7N  2G3 


Kerr,  D. 

Sanexen  International  Inc. 
3027  Harvester  Rd. 
Burlington,  Ontario 
L7N  3G7 


KJC^nsKi,  L.W 
Ontario  Waste 
2  BLoor  St.  W. 
Toronto,  Ontario 
M4W  3E2 


Oocp. 


Kidnan,  L.R. 

Ministry  of  Transportation 

1201  Wilson  Ave.,  3rd  Fl. 

Downsview,  Ontario 

M3M  U8 


Kustan,  E. 

Marshall  MaK:lin  Monat^iaa  Ltd. 

275  Dunoan  Mills  Rd. 

Don  Mills,  Ontario 

M3B  2yi 


King,  L. 

Ekivironaent  Canada 
25  St.  Clair  Ave.  E. 
Toronto,  Ontario 
H4T  1M2 


Kutxeling,  E. 
Mtete  ManagoMnt  Br., 
40  St.  Clair  Ave.  w., 
Toronto,  Ontario 
H4V  1M2 


5th  Fl 


Kishbou^,  B. 
Gif  fiels  Associates  Ltd. 
30  Intemation  Blvd. 
Rexdale,  Ontario 
M9W  5P3 


LahtL,  H.R. 
Rossar  Consulting 
49  Wsllington  St.  E. 
tbconto.  Ontario 
H5B  aC9 


P. 

Tricli  Ltd. 
470  Manors  Aivs.  M. 
ttssdltan,  Ontario 
LBE  3X8 


Ui,  G.W. 
Ntf#»sil  NsckLin 
27S  Dunam  Hills  M 
Don  NilU,  Ontario 
MSB  m 


Ltd. 


Raise,  R.R 

tatro  CMiada  Products 
P.O.  Bam  S20 
Oskviiie,  Ontario 
L6J  5BS 


Lsicd,  J.L. 
Ontario  Masts 
2  Moor  St.  W. 
Tofomo,  Ontario 


ODqp. 
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Lalonde,  C.A- 
Tricil  Ltd. 
89  The  Queensway  W- 
Mississauga,  Ontario 
L5B  2V2 


LePage,  S-M. 

Ministry  of  the  Environment 

199  Larch  St. 

Sudbury,  Ontario 

PSA  4G9 


Langan,  J.S. 
Tricil  (Sarnia)  Ltd. 
89  The  Queensway  W. 
Missisauga,  Ontario 
L5B  2V2 


Lightowlers,  W.R. 

Ontario  Waste  Management  Corp. 

2  Bloor  St.  W.,  11th  Fl- 

Torcxito,  Ontario 

M4W  3E2 


Langford,  T. 
SWBCO  Canada  Inc. 
40  Titan  Fd. 
Etobicc*:e,  Ontario 
M8Z  2J8 


Lim,  V. 

Metropolitan  Toronto  Works  D^>t. 

439  University  Ave.,  10th  Fl. 

TorcHito,  Ontario 

M4C  1Y8 


LaRocc^e,  M. 

Tricil  (Sarnia)  Ltd, 

265  N.  Front  St.,  Ste. 

Sarnia,  Ontario 

NTT  7X1 


502 


Linzon,  S. 

Ministry  of  the  Envir<ximent 

880  Bay  St.,  4th  Fl. 

Toronto,  Ontario 

M5S  1Z8 


Leblanc,  M.L- 
ACG  Technology  Ltd. 
2175  Dunwin  Dr.  #5 
Mississauaga,  Ontario 
L5L  1X2 


Lister,  P. 

Metropolitan  Toronto  Works  Dept. 

439  University  Ave.,  10th  Fl. 

Toronto,  Ontcirio 

M4C  lYB 


Lee,  M. 

Tricil  Ltd. 

470  Kenora  Ave.  N. 

Hamilton,  Ontario 

L8E  3X8 


Lodcington,  N. 
Dofasoo  Inc. 
P.O.  Box  2460 
Hamilton,  Ontario 
L8N  3JS 


LeGrow,  S-M. 
Ontario  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 


Longland,  M.J- 
MacLarentech  Inc- 
2235  Sheppard  Ave.  W. 
WillowdaLle,  Ontario 
M2J  5A6 


Leishman,    P. 

Ontcirio  Waste  Management  Corp. 

845  Hairrington  Crt. 

Burlington,  Ontario 

L7N  3P3 


MoGormick,  B.J. 
Ontcirio  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 


Leitch,  A. 

Region  of  Durham  Wbrks  Dept. 

105  Consumers  Dr . 

Whitby,  Ontario 

LIN  6A3 


Mclntyre,  E. 

Ministry  of  the  Environment 

135  St.  Clair  Ave.  W.,  14th  Fl 

Toronto,  Ontario 

M4V  IPS 


McManus,    J.D. 
_    302   -  Calgon  Cairbon  Canada  Inc- 

6303  Airport  Rd.,   Ste.    304 
Mississauga,  Ontario 
L4V  1E3 


McHiLian,  A. 
Ontario  Hydro 
700  University  Ave. 
Toronto,  Ont^u•io 
M5G  1X6 


Mfirson,  C- 

Fiberglass  Canada  Inc. 
P.O.  BOK  3049 
Samia«  Ontario 
NTT  7X4 


HcMinn,  S. 
M.M.  Dillon  Ltd. 
P.O.  Box  426 
London,  Ontario 
N6A  4M7 


Nartin,  R. 
Pocd  Hotor  oo. 
2900  Trenton  St . , 
Windsor,  Ontario 
H9H   7B2 


Box  1650 


Mackay,  G. 

Browning-Ferris  Industries  Ltd. 

161  Bridgeland  Ave. 

Toronto,  Ontario 

M6A  IZl 


Martindale,  S. 

Ministry  of  the  Ehvironnent 

U9  King  St.  W.,    I2th  Fl. 

Haulton,  Ontario 

im  3Z9 


MaclacdUan,  D.A. 
Dow  Cheucal  Cinadfi 
Box  1012 
Sarnia,  Ontario 
M7T  7K7 


Inc. 


Harvan,   I. 
Deaxtxjm  CKeaicais 
P.O.  Bcs  3060.  Stn.  A 
Miasissauga,  Ontario 
M9C  4V1 


Madill,  K. 

Vbste  Manageaent  Br., 
40  St.  Clair  Ave.  Vf., 
Toronto,  Ontario 
M4V  1M2 


MOE 
5th  Fl 


Matchett,  D. 

Steetlcy  Industries  Ltd. 
P.O.  Box  2029 
Hamilton,  Ontario 
LBN  3S9 


HagoaiinsKi,  D. 
M.A.I.T. 
11762-106  St. 
Bdnonton,  Alberta 
T5G  2R1 


Mathe,  C.B. 

Ninistry  of  the  Qwironaant 
135  St.  Ciair  Ave.  W.,  8th  Fl 
Tcxonto,  Ontario 
1P5 


Halcolin,  R.J. 
Kiaberly-Clark  of 
Tmrraoe  Bay,  Ontario 
POT  2W0 


Ltd. 


HattiU,  K. 

PMZ 

1202-275  SUtar  St. 

OttOMa.  Ontario 

KIP  5H9 


Handsy,  T. 

Bristol  Mywrs  Hameacturing 

99  Van^uhoot  Av«. 

Toronto,  Ontario 

H40  2W 


Maitys.  V. 

Qora  4  Storria  Ltd. 
1670  BiyvlaM  Av*. 
Ibcomo,  Ontario 
ma  X2 


HarcinKOMiki,  J. 
Oavilbias  (QMada)  Ltd. 
Mood  St.,  BoK  3000 
Barria,  Ontario 
L4H  4V6 


Aiiilay  4  l^sdciataa  Ltd. 
380  Pr«tty  Rivar  PatlcMay 
OollingMoeH*  Ontario 
L9V  4J5 
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Merchant,  A. 
Ontario  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 


Nesbitt,  B. 

Tricil  (Sarnia)  Ltd. 

R-#l 

Corunna,  Ontario 

NON  IGO 


Miner,  D. 

Ontario  Waste  Management  Corp. 

2  Bloor  St.  W.,  11th  Fl. 

Toronto,  Ontario 

M4W  3E2 


Neumann-udhler 

Enviornmental  Management  Corp. 

Ringst  R.IO 

3014  Laatzen-Gleidingen 

West  Germany 


Minor ,  J . 

City  of  Scarborough 

55  Town  Centre  Crt.,  Ste. 

Scarborough,  Ontario 

MIP  4Y2 


800 


Ng,  W. 

Waste  Management  Br. 
40  St.  Clair  Ave.  W. 
Toronto,  Ontario 
M4V  1M2 


MOE 
5th  Fl. 


Misik,  L. 

Ministry  of  the  Environment 

7  Over  lea  Blvd.,  4th  Fl- 

Toronto,  Ontario 

M4H  1A8 


Nicolson,  R. 
Broadcast  News  Ltd. 
36  King  St.  E. 
Toronto,  Ontario 
M5C  2L9 


Morris,  J.V. 

MacLaren  Plansearch  Inc. 
2235  Sheppcird  Ave.  E. 
Willowdale,  Ontario 
M2J  5A6 


Nixon,  J.F. 

Kilborn  Ltd. 

2200  Lakeshore  Blvd.  W. 

Toronto,  Ontcurio 

M8V  1A4 


Mulder,  W.R. 

Chryslers  Pillette  Van  Plant 

121  Boardwalk  Dr. 

Amherstburg,  Ontario 

N9V  3C7 


Northfield,  M.J. 
Chitcirio  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 


Munnoch,  R.G. 

Spruce  Farms  Power  &  Paper  Co. 

P.O.  Box  100 

fCapuskasing,   Ontario 

P5N  2Y2 


Notten,  E.A. 
Buhler-Miag  Can.  Ltd, 
59  Curlew  Dr. 
Don  Mills,  Ontario 
M3A  2P8 


Murray,  P. 
Gartner  Lee  Ltd. 
140  Renfrew  Dr. 
Markham,  Ontario 
L3R  6B3 


Novisku,  F. 

Ont-  Northland  Transportation  Commission 

555  Oak  St.  E. 

North  Bay,  Ontcirio 

PIB  8L3 


Nageleisen,  M- 
C-I-L  Paints  Inc- 
1300  Castiefield  Ave. 
To  ron  to ,  On ta r  io 
M6B  1G5 


Nowina,  R.F. 
Tricil  Ltd. 
89  The  Queensway  W. 
Mississauga,  Ontario 
L5B  2V2 


-  304  - 


0*Donohue«  A. 
City  of  Torcxito 
100  Queen  St.  W. 
Toronto,  Ontario 
MSH  ^2 


Patterson,  J. 

Ministry  of  the  Ekiviroranent 

135  St.  Clair  Ave.  W. 

TcMPonto,  Ontario 

M4V  IPS 


O'Hehir,   K. 

Kilborn  Ltd. 

2200  Lakeshore  Blvd.  W. 

Toronto,  Ontario 

ffiV  1A4 


Perron,  V. 

Ftiilip  Enterprises  Inc. 

52  laperial  St.«  Box  423«  Stn.  B 

Hamilton,  Ontario 

L8L  7W2 


Okttuura,  0. 
Waste  Management  Br., 
40  St.  Clair  Ave.  W., 
Toronto,  Ontario 
M4V  1M2 


Moe 

5th  Fl 


c^estoMca,  M. 
North  Aaerican  Plastics 
P.O.  Box  124 
ttollaoeixirgt  Ontario 
N8A  4LS 


Onderdoc^,  J. 

Ministry  of  the  Qiviroraaent 

40  St.  Clair  Ave.  W.,   7th  Fl. 

Toronto,  Ontario 

M4V  1M2 


Phillips,   R. 

City  of  Stratfocd 

City  Hall,  1  Melilngtaa  St. 

Stratford,  Ontario 

N5A  2L1 


Osaond,  D. 
Gartner  Lee  Ltd. 
140  Renfrew  Or. 
Markhas,  Ontario 
L3R  6B3 


Piech,  R. 

General  Motors  Canada 

570  Glendale  Ave. 

St.  Catharines,  Ootaclo 

L2R  7B3 


Owen,  J. 

IBM  Canada  Ltd. 

Oept.  444,  844  Don  Mills  M. 

Ncx-th  York,  Ontario 

MX  1V7 


Pioro,  K. 
Hmbac  College 
Ruiber  College  Blvd. 
ReXDAIE,  Ontario 
M9M  SL7 


Palaer,  C.K. 
Consoltex  Inc. 
St.  George  St.,  W.,  Bos 
Alexandria,  Ontario 
KOC  lAO 


730 


Pirie,  D. 

Ministry  of  the  BTviron— H 
7  Owriea  Blvd.,  4Ui  ri. 
Toronto*  Oiitario 
1A8 


P^pe,  M. 

Haldiaand-iiorthColk  Rsgiomi  Hsftlth  Dtpt. 

P.O.  Box  247 

8iaoo0«  Ontario 

Il3y  4U 


PiEam,  T. 

Tricil  (Sarnia)  Ltd. 

R.I1 

Q>ns«ift«  Ontario 


K.e. 

ttavistar  Int^rfiationaL  Odcp. 
see  RicfHOncS  St. 
Chathan,  Ontario 
NTH  iR3 

I%t«r0an«  W.e. 
Kodak  Qanada  Inc. 
3500  Bglinton  Aw.  M. 
Toronto,  Ontario 
MGN  1V3 
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PlaasMwa,  C 
fiicrgy  MthMiyn  *'^* 
1179  mn9  St.  w..  St«. 
1bconu>,  Ontario 
itfK  XS 
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ft>llock«  A. 

Boa  im2 

Samla*  Ontario 

«7r  7r 


Canate  Inc. 


Pollock,  D- 

Deep  Shaft  Technology  Inc. 

90  Sheppard  Ave.  E- 

North  York,  Ontario 

M2N  6H2 


Rea,  C. 

Tot ten  Sims  Hubicki  Assoc. 

1500  Hopkins  St. 

Whitby,  Ontario 

LIN  2C3 


Poppe,  R. 

Anachemia  Solvents  Ltd. 
3549  Mavis  Rd. 
Mississauga,  Ontario 
L5C  1T7 


Redhead,  R. 
Tricil  Ltd. 
89  The  Queensway  W. 
Mississauga,  Ontario 
L5B  2V2 


Posen,  G.S. 

Ministry  of  the  Environment 

135  St.  Clair  Ave.  W-,  14th  Fl. 

Toronto,  Ontario 

M4V  1P5 


Reeves,  J. A. 
Ontcirio  Hydro 
•   700  University  Ave- 
Torc«to,  Ontario 
M5G  1X6 


A8-E2 


Pudden,  J.D. 
County  of  Middlesex 
50  King  Street 
London,  Ontario 
N6A  5L7 


Reiser,  J. 

Kimberly-Clark  of  Canada  Ltd. 

Box  790 

Hunt svi lie,  Ontcirio 

POA  IKO 


Quarshie,  E. 
Ontario  Hydro 
800  Kipling  Ave. 
Toronto ,  Ontar io 
M8Z  5S4 


Richmond,   J. 

Ontario  VJaste  Management  Corp. 

2  Bloor  St.  W. 

Toronto,  Ontario 

M4W  3E2 


Quinn,  H.W. 

Dow  Chemical  Canada  Inc. 

Box  1012 

Sarnia,  Ontario 

N7T  7K7 


Rinne,    R.J. 

r-linistry  of  the  Environment 

880  Bay  St.,    3rd  Fl. 

Toronto,  Ontario 

M5S  1Z8 


Radcliffe,  S. 

Waste  Management  Br . ,  MOE 

40  St.  Clair  Ave.  W.,  5th  Fl, 

Toronto,  Ontario 

M4V  1M2 


Ristevski,  P. 

John  Zink  Canada 

801  York  Mills  Rd.,  Ste.  201 

Don  Mills,  Ontario 

M3B  DC7 


Rattle,  C. 

Institute  of  Environ,  Research  Inc. 

81  Sheppard  Ave-  W.,  Ste.  201 

Willowdale,  Ontario 

M2N  1M4 


Roberts,  C.A. 

G.M.C. 

1901  Eglinton  Ave. 

Scarborough,  Qitario 

MIL  2L8 


Ray,  E.L. 
Dofasco  Inc. 
P.O.  Box  2460 
Hamilton,  Ontario 
L8N  3J5 


Rocchi ,  J . 

Retek  Resource  Recovery  Inc. 

P.O.  Box  1584 

Brant ford,   Ontario 

N3T  5V6 
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Rocoski,  G. 
Waste  Management  Br. 
40  St.  Clair  Ave.  W. 
Toronto,  Ontario 
H4V  1M2 


htJE. 

5th  Fl. 


Schraa.  D. 

Proctor  &  Red£ern  Group 
4S  Green  Belt  Dr. 
Dan  Mills,  Ontario 
MX  3K3 


Rcxlricks,   L. 
PPG  Canaria  Inc. 
880  Avoi^wad  Rd. 
Mississaugfa,  Ontario 
L5J  2Z5 


Sciberras,  J. 

Canadian  DivironBental  Auditors 

R.R.fl 

Gilford.  Ontario 

LQL  IRO 


Inc. 


Rodrigues,  D. 

Metropolitan  Toronto  Works  Dept 

439  University  Ave.,  lOth  Fl. 

Toronto,  Ontario 

M4C  1Y8 


sears,  o . 
Ontario  Hydro 
700  University  Awe. 
Toronto,  Ontario 
NSG  1X6 


Roechner,  R. 
Texaoo  Oinartfi  Inc. 
Nantiooke  Plant 
Jarius,  Ontario 
NGA  UO 


Seguin,   B. 

Oammunauite  UctMdne  de  Montreal 

4S1  Antoine  R>restier  Visont 

Laval,  QiiPbec 

HIM  4G1 


Rott&fuBS,   R. 
PBfjion  of  Peel 
10  Peel  Centre  Dr. 
Brampton,  Ontario 
L8T  4B9 


Shaonon,  E.C 
GHnriro  Oonsultants 
180  King  St.  S.,  Ste. 
ttoterloo,  Ontario 
H2J  1P6 
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Rouse,  D.S. 
Ontario  Hydro 
700  Uhiversity  Ave. 
Toronto,  Ontario 
MSG  1X6 


H18-F22 


Shaw,  J. 

Mosaic  Cheaicai  Corporation 
5369  Naingats  Dr. 
NUsissauga,  Ontario 
MM  106 


T. 

River-Marathon  Ltd. 
Rastal  Bttg  VR 
Marathon,  Ontario 
POT  280 


K. 

fturironnant  Canada 
2S  St.  QAir  iW«.  e.,  7th  PI 
Ibconio,  Ontario 
M4T  1M2 


.1,   J. A. 
Ontario  Hydro 
700  university  hy. 
Toconto,  Ontario 
N5G  1X6 


Sitaul,  U. 


40  8t.  CiAlr  hm.  W.,  Sth  PI. 
IbfOMho,  Ontario 
MW  IM2 


j.e. 
Ontario  Mastv  k 
2  Bloor  St.  W. 
Toronto,  Ontario 
M4W  3B2 


Si^rist,  :> 

ROdMC  QMSoa    iric. 

1900  Billfiton  hm.  W. 
IWonto,  Ontario 
IV3 
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Simmie,   R. 

Tricil  Ltd. 

89  The  Queensway  W. 

Mississauga,  Ontario 

L5B  2V2 


Spira,  G.H. 

Chemical  Waste  Management 

Ste.  453  Caborundum  Centre 

Niagara  Fails,  NY 

14303 


Slivar,  R. 

Tricil  Environmental  Management 

551  Avonhead  Rd. 

Mississauga,  Ontario 

L5J  4B1 


Steinback,  B.J. 
Abitibi-Price  Inc. 
Sheridan  Park 
Mississauga,  Oitario 
L5K  1A9 


Smale,  J.G. 

Du  F*ont  Canada  Inc. 

P.O.  Box  2200,  Streetsville 

Mississauga,  Ontario 

L5M  2H3 


Stephens,  A. 

Ministry  of  the  Environment 

250  Windsor  Ave. 

Windsor,  Ontario 

N9A  6V9 


Smith,  B. 

Walker  Brothers  Quarries  Ltd. 

P.O.  Box  100 

Thorold,  Ontario 

L2V  3Y8 


Stephens ,  H . 

Packaging  Association  of  Canada 

111  Merton  St.,  Ste.  201 

Toronto,  Ontario 

M4S  3A7 


Smith,  P. 

Stelco  Steel 

Utilities  Dept.,  Box  2030 

Hamilton,  Ontario 

L8N  3T1 


Sterling,  T. 
Corpus  Info  Services 
1450  Don  Mills  Rd. 
Don  Mills,  Ontario 
M3B  2X7 


Sniith,  P.D 

Stelco  Steel 

Hilton  'Works  Eng.,  Box  2030 

Hamilton,  Ontario 

LBN  3T1 


Stevens,  D. 

Proctor  &  Red  fern  Group 
45  Green  Belt  Dr. 
Don  Mills,  Ontcurio 
M3C  3K3 


Smyth,  R. 

A  Johnson  (Canada)  Inc. 

9050  Ryan  Ave. 

Montreal ,  Quebec 

H9P  2M8 


Stevens,  T.G. 
Nabisco  Brands  Ltd. 
1101  Walkers  Line 
Burlington,  Ontario 
L7N  2G4 


Sonne veld,  J. 

City  of  Chatham  W-P.C.P. 

P.O.  Box  640 

Chatham,  Ontario 

N7M  5K8 


Stewart,   J.W. 
Qiem-King  Inc. 
125  Ferrdale  Dr. 
Barrie,   Ontario 
L4M  4S4 


Spersrud,  D. 

Ford  Motor  Co.,  American  Rd. 

Box  1899,  WHQ  Room  640 

Dearborn,  Michigan 

48121 


Stewart,  R.C. 

Ministry  of  the  Environment 

Box  2112,  119  King  St.  W.,  12th  Fl. 

Hamilton,  Ontcirio 

L8N  3Z9 


-  $08  - 


Stoner«   N. 

Durhdui  West 

2  Randall  Dr.,  Office  I 

Ajax,  Ontario 

LIS  6E6 


Temple.  J. 
Ibe  Tbronto  Star 
One  Yonge  St. 
Tt>ranto«  Ontario 
M5E  1E5 


Storin«  T. 
Kiaberly-CIark 
10  Disoo  Rd. 
Rexdale«  Ontario 
K9W  1M2 


Terluk.  V. 

Haailton-lientM-u'th  Rr<ji<^i 
71  Hain  St.  W. 
BBodlton*  OntacLo 
van  JM 


Strang,   P. 
PPG  Canada  Inc. 
3730  Lakeshore  Blvd. 
Toronto,  Ontario 
MIP  2V9 


W. 


Theurer,   H. 

Rothsay 

R.R.fl 

Hoocefield,  Ontario 

HOG  2K0 


Sudbury,  M.P. 
F^oonbridge  Ltd. 
40  CoHDerce  Crt.  W. 
Toronto,  Ontario 
M5L  1B4 


Tilford,  J. 
Fbcd  Motor  Oo. 
Highway  14.  Box  2005 
St.  Thoaas,  Ontario 
NSP  3W1 


Suppelsa,  D.G. 

Region  of  Durhaa  Wbrks  Dept. 

105  Qonsuners  Dr. 

Whitby,  Ontario 

LIN  6A>1 


Volaon,  D. 
Ntete  ManageaBnt  Br. 
40  St.  Clair  Ave.  W. 
Toronto,  Ontario 
M4V  1K2 


NDB 

5th  Fl 


Sutherland,  A. 

Energy  E^thways  Inc. 

1179  King  St.  W.,  Stc  110 

Toronto,  Ontario 

M6K  3CS 


Toaarin,  J. 

Ministry  of  tlw  Qrwironaont 

40  St.  Clair  Ave.  W.,  6th  Fl. 

Ibronto,  Ontario 

N4V  IfQ 


Swinwood,  J.F. 
Radiochemical  Oo. 
Box  13500 
Kanata,  Ontario 
K2K  1X8 


F. 

Oi¥llbiM  (CuMda)  Ltd. 
P.O.  BOK  3000 
Barrie,  Ontario 
MN  4V6 


Tanaica*  B. 

Oofaaoo  Inc.,  Bnv.  Oontrol  D^it. 

P.O.  Box  2460,  Stn.  A. 

Haailton,  Ontario 

LSU  3J5 


1brossi«n,  H. 
OGMMt  Inc. 

Nontr^ftl.  QuilMe 
H3A  iU 


Blvd.  w, 


TtUrtci,  G.C. 
t)aloan  Oorporation 
L33  Wynfoni  Or. 
tbconto,  Ontario 
H3C  IKl 


Daw  QMHULcal  ^^anada 
122  ArcoM  fM. 
MMton*  onuHTlo 


Inc 
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Tristani,  R. 

SteicxD  Inc. 

100  King  St.  W. ,  Box  2030 

Hamilton,  Ontario 

LStST  3T1 


Veel,  A.E. 

Ontario  Waste  Management  Corp. 

2  Bloor  St.  W. 

Toronto,   Ontcirio 

M4W  3E2 


Tse,   W. 

Waste  Management  Br  - ,  MOE 

40  St.  Clair  Ave-  W-,  5th  Fl. 

Toronto,  Ontcirio 

M4V  1M2 


Vijh,  G-R. 

General  Motors  of  Canada  Ltd. 

570  Glendale  Ave. 

St.  Catharines,  Ontario 

L2R  7B3 


Tseung,  T. 
Environment  Canada 
25  St.  Clair  Ave.  E. 
Toronto,  Ontario 
M4T  1M2 


Vismcintis,  E. 
Region  of  Peel 
10  Peel  Centre  Dr. 
Brampton,  Ontario 
LOT  4B9 


Uffen,  N. 

Eaglebroc^  Environmental  Corp- 

2650  Royal  Windsor  Dr. 

Mississauga,  Ontario 

L5J  1K7 


Voss,  F. 

DeVilbiss  (Canada)  Ltd. 

P.O.  Box  3000 

Barrie,  Ontcirio 

L4M  4V6 


Valade,  T. 

Environ.  Management  Corp. 

2128  River  Rd- 

London,  Ontario 

N6A  4C3 


Walden,  D. 

Ministry  of  the  Environment 

135  St.  Clair  Ave.  W.,  5th  Fl. 

Toronto,  Ontcirio 

M4V  1P5 


Van  Dam,  W- 
Ford  Motor  Co. 
Highway  4,  Box  2005 
St .  Thomas ,  Ontar  io 
N5P  3W1 


Waldinsperger,  E. 
CN  Rail 

277  Front  St.  W., 
Toronto,  Ontario 
M5V  2X7 


Ste.  405 


Van  Egmond,  J- 

Egmond  Geospheric  Assoc. 

174  Poplar 

Acton,  Ontario 

L7J  2E4 


Walker,  N-W. 
Woodington  Systems  Inc. 
P.O.  Box  100 
Thorold,  Ontaurio 
L2V  3Y8 


Van  Veem,  L. 

Tricil  (Sarnia)  Ltd. 

R.R-#1 

Corunna,  Ontairio 

NON  IGO 


Wastle,  B. 

Dow  Chemical  Canada  Inc. 

1086  Modeland  Rd. 

Sarnia,  Ontcirio 

N7T  7K7 


Varangu,  L- 

Ont.  Waste  Exchange,  Ont.  Rsch.  Fnd 

Sheridan  Park  Research  Com. 

Mississauga,  Ontario 

L5K  1B3 


Watters,  D.B. 

Ministry  of  the  Environment 

135  St-  Clair  Ave.  W.,  11th  Fl 

Toronto,  Ontario 

M4V  1P5 
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Weaver,  M.K. 

Ministry  of  Transportation 

1201  Wilson  Ave. 

Downsview,  Ontario 

FOM  U8 


Wile,  I. 

Ministry  of  the  Environment 

135  St.  Clair  Ave.  W. 

T>oronto,  Ontario 

H4V  IPS 


Wieisnan,   B. 

90PH0S  Inc. 

28  Gordon  Bote  Cr. 

RichBOnd  Hill,  Ontario 

L4C  8R8 


WilliaK,   R.A. 

Tricil  (Sariiial  lAd 

R.fl 

Gorunna,  Ontario 

NON  IGO 


Mells,  W. 
M.M.  Dillon  Ltd. 
47  Sheppard  Ave.  E. 
Willowdale,  Ontario 
N2N  6H5 


D.A. 

Ontario  Hydro 
700  University  Ave. 
Toconto,  Ontario 
M5G  1X6 


Werezak,  G. 

Dow  Chenical  Canada 

Box  1012 

Sarnia,  Ontario 

mr  7K7 


Inc. 


Witko,  C. 

Hatcii  Associates  Ltd. 
21  St.  Clair  Ave.  E. 
Toronto,  Ontario 
H4T  1L9 


Westertsy,  G. 
Gartner  Lee  Ltd. 
140  Renfrew  Dr. 
Markhaa«  Ontario 
L3R  6B3 


ViDlfe,   L. 

Quadra  Planning  Consultants  Ltd. 

661  Bamhaa  Rd. 

West  Vanc30uver,  BC 

V7S  1T6 


Westlake*  G.P. 

Ministry  of  the  Dnvironsent 

125  Resources  Rd. 

RuGdale*  Ontario 

HSU  SLl 


Wong,  T.S. 
Ontario  Hydro 
700  Utivwsity  Ave. 
1\9ronto,  Ontario 
MSG  1X6 


vhseler*  B.L* 
KacLarsn  Bigineers  Inc. 
320  Adelaide  St.  S. 
London*  GUtario 
NSZ  3L2 


K.H. 

Ministry  of  ths  Divir 
40  St.  CUir  Ave.  W. 
Toconto,  Ontario 
ma  IH2 


Whitshaad,  R. 
Ehviroclaan 
320  Adelaide  St. 
London*  Ontario 
MSK  3L2 


WUUt,  R.L. 
CiMBioil  Surplus  Ltd. 
8te.  9I9,   21  Dele  Ave. 
Ibronto,  Ontario 
UG 


Witer«  M.A. 
Mocanda  Inc. 
4  King  St.  W. 
'Ibronto,  Ontario 
N5H  3X2 


Qotm  4  bcorrie  Ud. 
1670  Bmf^imt  Ave. 
Toronto*  Ontario 

ma  3C2 
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Yates,  D. 

General  Motors  of  Canada  Ltd. 

570  Glendale  Ave- 

St.  Catharines,   Ontcirio 

L2R  7B3 


Yee,    L.Y. 

Gore  &  Storrie  Ltd. 
1670  Bayview  Ave- 
To  ron  to ,  On ta r  io 
M4G  3C2 


Yee,  M. 

C-I-L 

1300  Castiefield  Ave. 

Toronto,  Ontario 

M6B  1G5 


Young,  R.E. 
Ontario  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 


Yu,  M. 

Ontario  Hydro 
700  University  Ave. 
Toronto,  Ontario 
M5G  1X6 
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